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������ ,QWURGXFWLRQ

:HWODQGV�DQG�ULSDULDQ�ODQGV�DUH�FORVHO\
UHODWHG�DQG�DUH�IRXQG�WKURXJKRXW�WKH�3URM�
HFW�$UHD���7KH�ULSDULDQ�HFRV\VWHP�OLHV�DGMD�
FHQW�WR�VWUHDPV�DQG�UHIOHFWV�WKH�LQIOXHQFH
DQG�SUR[LPLW\�WR�VWUHDP�DQG�DVVRFLDWHG
JURXQGZDWHU��0DODQVRQ����������:HWODQGV
RFFXU�ZKHUH�JURXQGZDWHU�PDLQWDLQV�VDWX�
UDWLRQ�RI�WKH�VRLO�IRU�SURORQJHG�LQWHUYDOV�
7KLV�ZDWHU�UHPDLQV�DW�RU�QHDU�WKH�VXUIDFH
RI�WKH�VXEVWUDWH�ORQJ�HQRXJK�DQG�IUH�
TXHQWO\�HQRXJK�WR�LQGXFH�WKH�GHYHORSPHQW
RI�FKDUDFWHULVWLF�YHJHWDWLYH��SK\VLFDO��DQG
FKHPLFDO�FRQGLWLRQV�FRUUHVSRQGLQJ�WR�SUR�
ORQJHG�DQG�IUHTXHQW�LQXQGDWLRQ��1DWLRQDO
5HVHDUFK�&RXQFLO�>15&@����������7KXV��UL�
SDULDQ�ODQGV�DQG�ZHWODQGV�RYHUODS�VSD�
WLDOO\��EXW�DUH�QRW�LGHQWLFDO��/HZLV�������
�)LJXUH����������&RQVHTXHQWO\��ZHWODQGV
DQG�ULSDULDQ�ODQGV�DUH�FRQVLGHUHG�VHSD�
UDWHO\�LQ�WKLV�VHFWLRQ�

������ :HWODQGV

�������� $IIHFWHG�(QYLURQPHQW

:HWODQGV�DUH�IRXQG�DW�WKH�LQWHUIDFH�EH�
WZHHQ�WHUUHVWULDO�DQG�DTXDWLF�HFRV\VWHPV�
7KHVH�V\VWHPV�DUH�JHQHUDOO\�FKDUDFWHUL]HG
E\�����VRLO�WKDW�LV�LQXQGDWHG�RU�VDWXUDWHG
ORQJ�HQRXJK�GXULQJ�WKH�JURZLQJ�VHDVRQ�WR
W\SLFDOO\�GHYHORS�DQDHURELF�FRQGLWLRQV�����
YHJHWDWLRQ�WKDW�JURZV�LQ�ZDWHU�RU�RQ�D�VXE�
VWUDWH�WKDW�LV��DW�D�PLQLPXP��SHULRGLFDOO\
GHILFLHQW�LQ�R[\JHQ�DV�D�UHVXOW�RI�H[FHVVLYH
ZDWHU�FRQWHQW��DQG�����FKDUDFWHULVWLFV�WKDW
DUH�DVVRFLDWHG�ZLWK�DUHDV�LQXQGDWHG�RU
VDWXUDWHG�WR�WKH�VXUIDFH�GXULQJ�WKH�JURZ�
LQJ�VHDVRQ�LQ�PRVW�\HDUV���7KH�8�6��$UP\
&RUSV�RI�(QJLQHHUV��&RUSV��IRUPDOO\�GH�
ILQHV�ZHWODQGV�DV�§WKRVH�DUHDV�WKDW�DUH�LQ�
XQGDWHG�RU�VDWXUDWHG�ZLWK�VXUIDFH�RU

JURXQGZDWHU�DW�D�IUHTXHQF\�DQG�GXUDWLRQ
VXIILFLHQW�WR�VXSSRUW��DQG�WKDW�XQGHU�QRU�
PDO�FLUFXPVWDQFHV�GR�VXSSRUW��D�SUHYD�
OHQFH�RI�YHJHWDWLRQ�W\SLFDOO\�DGDSWHG�IRU
OLIH�LQ�VDWXUDWHG�VRLO�FRQGLWLRQV��)HGHUDO
5HJLVWHU��������¨��7KLV�GHILQLWLRQ�LQFOXGHV
IRUHVWHG�VZDPSV��PDUVKHV��ERJV��DQG�RWKHU
VLPLODU�DUHDV�

)RU�IHGHUDO�UHJXODWRU\�SXUSRVHV��ZHWODQGV
DUH�FRQVLGHUHG�D�VXEFODVV�RI�6SHFLDO
$TXDWLF�6LWHV�����)35�6HFWLRQ��������DQG
KDYH�EHHQ�GHHPHG�ZDWHUV�RI�WKH�8QLWHG
6WDWHV�����)35����������$OO�ZDWHUV�RI�WKH
8QLWHG�6WDWHV�DUH�VXEMHFW�WR�UHJXODWLRQ�E\
WKH�&RUSV�DQG�WKH�(3$�WKURXJK�WKH�&OHDQ
:DWHU�$FW��&:$����$GGLWLRQDOO\��([HFXWLYH
2UGHU�������UHTXLUHV�IHGHUDO�DJHQFLHV�§WR
DYRLG����DGYHUVH�LPSDFWV�DVVRFLDWHG�ZLWK
WKH�GHVWUXFWLRQ�RU�PRGLILFDWLRQ�RI�ZHW�
ODQGV���ZKHUHYHU�WKHUH�LV�D�SUDFWLFDEOH�DO�
WHUQDWLYH�¨��7R�IXOILOO�WKLV�UHTXLUHPHQW��XQ�
GHU�6HFWLRQ�����RI�WKH�&:$��WKH�&RUSV�KDV
GHYHORSHG�PHWKRGRORJ\�WR�LGHQWLI\�DQG�GH�
OLQHDWH�ZHWODQG�VLWHV�

:HWODQG�)XQFWLRQV
:HWODQG�HFRV\VWHPV�SURYLGH�D�YDULHW\�RI
SK\VLFDO��ELRORJLFDO��DQG�VRFLRHFRQRPLF
IXQFWLRQV��7KH�1DWLRQDO�:HWODQG�3ROLF\
)RUXP��&RQVHUYDWLRQ�)RXQGDWLRQ�������
LGHQWLILHG�HLJKW�QDWXUDO�IXQFWLRQV�WKDW
ZHWODQGV�PD\�SHUIRUP�DW�D�ODQGVFDSH�OHYHO�
����QXWULHQW�UHPRYDO�DQG�WUDQVIRUPDWLRQ�
����VHGLPHQW�DQG�WR[LFDQW�UHWHQWLRQ�����
VKRUHOLQH�DQG�EDQN�VWDELOL]DWLRQ������IORRG
IORZ�DOWHUDWLRQ������JURXQGZDWHU�UHFKDUJH�
����SURGXFWLRQ�H[SRUW������DTXDWLF�GLYHUVLW\
DQG�DEXQGDQFH��DQG�����ZLOGOLIH�GLYHUVLW\



Figure 3.7-1.
Example of Spatial Overlay Between Wetlands and Riparian Zones
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DQG�DEXQGDQFH���9DOXHV�RI�WKHVH�ZHWODQG
IXQFWLRQV�WR�VRFLHW\�LQFOXGH�UHFUHDWLRQ��ZD�
WHU�TXDOLW\�HQKDQFHPHQW��DQG�IORRG�DW�
WHQXDWLRQ��7DEOH��������

1RW�DOO�ZHWODQG�VLWHV�SURYLGH�DOO�WKH�YDOXHV
GLVFXVVHG�DERYH�GXH�WR�VLWH�VSHFLILF�FKDUDF�
WHULVWLFV�DQG�YDU\LQJ�ZHWODQG�ORFDWLRQV
ZLWKLQ�WKH�ODQGVFDSH���)RU�H[DPSOH��D
VPDOO�VKUXE�ZHWODQG�PD\�SURYLGH�VSHFLILF
KDELWDW�UHTXLUHPHQWV�IRU�D�ZLOGOLIH�VSHFLHV
EXW�QRW�VHUYH�D�K\GURORJLF�IXQFWLRQ��H�J��
IORRG�UHWHQWLRQ�RU�ZDWHU�TXDOLW\����$Q
HPHUJHQW�ZHWODQG�PD\�KDYH�VLJQLILFDQW
ZDWHU�TXDOLW\�DQG�IORRG�DOWHUDWLRQ�YDOXHV
EXW�QRW�SURYLGH�JURXQGZDWHU�UHFKDUJH�GXH
WR�DQ�LPSHUPHDEOH�VXEVWUDWH�EHQHDWK�WKH
ZHWODQG�

:LOGOLIH�6SHFLHV�$VVRFLDWHG�ZLWK�:HWODQG
(FRV\VWHPV
7KH�VWUXFWXUH�DQG�GLYHUVLW\�RI�ZHWODQG�HFR�
V\VWHPV�SURYLGH�D�YDULHW\�RI�KDELWDWV�IRU
ZLOGOLIH�VSHFLHV���:HWODQG�DQG�DVVRFLDWHG
ULSDULDQ�KDELWDWV�KDYH�EHHQ�IRXQG�WR�EH
XVHG�E\�PRUH�VSHFLHV�RI�ZLOGOLIH�WKDQ�DQ\
RWKHU�KDELWDW�W\SH��%ULQVRQ�HW�DO��������
.DXIIPDQ�DQG�.UXHJHU����������6RPH
ZLOGOLIH�VSHFLHV�GHSHQG�FRPSOHWHO\�XSRQ
ZHWODQG�HFRV\VWHPV��ZKLOH�RWKHUV�XVH�WKLV
KDELWDW�W\SH�RSSRUWXQLVWLFDOO\��$OO�VL]HV�RI
ZHWODQGV�FDQ�EH�LPSRUWDQW�IRU�ZLOGOLIH�VSH�
FLHV��WKHUHIRUH��VL]H�LV�QRW�WKH�PDLQ�GHWHU�
PLQDQW�IRU�D�ZHWODQGªV�YDOXH���'XH�WR�D
ODFN�RI�ILVK�VSHFLHV��IRU�H[DPSOH��PDQ\
VPDOO��VKDOORZ�ZHWODQGV�KDYH�EHHQ�IRXQG
WR�FRQWDLQ�VRPH�RI�WKH�KLJKHVW�GHQVLWLHV�RI
DPSKLELDQ�SRSXODWLRQV��:'):��������
:LOGOLIH�WKDW�XVHV�ZHWODQGV�DQG�DGMRLQLQJ
KDELWDWV�ZLWKLQ�WKH�3URMHFW�$UHD�LQFOXGHV
PDPPDOV��ILVK��DPSKLELDQ��LQYHUWHEUDWHV�
DQG�DYLDQ�VSHFLHV���6HFWLRQ������SURYLGHV
PRUH�VSHFLILF�LQIRUPDWLRQ�UHJDUGLQJ�VHQVL�
WLYH�ZLOGOLIH�VSHFLHV�WKDW�XVH�ZHWODQG�HFR�
V\VWHPV�

:HWODQG�7\SHV
:HWODQGV�DUH�GHVFULEHG�KHUH�XVLQJ�WKH
):6�ZHWODQG�FODVVLILFDWLRQ�V\VWHP
�&RZDUGLQ�HW�DO�����������7KLV�V\VWHP�ZDV
GHYHORSHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�1DWLRQDO
:HWODQG�,QYHQWRU\��1:,��PDSV��ZKLFK�DUH
XVHG�WR�GHWHUPLQH�WKH�W\SH�DQG�DPRXQW�RI
ZHWODQGV�RQ�3$/&2�DQG�(ON�5LYHU�7LPEHU
&RPSDQ\�ODQGV�

7KH�&RZDUGLQ�HW�DO���������V\VWHP�LV�KLHU�
DUFKLFDO���:HWODQGV�DQG�GHHSZDWHU�KDEL�
WDWV�DUH�GLYLGHG�EHWZHHQ�GLIIHUHQW�V\VWHPV
DW�WKH�EURDGHVW�OHYHO��H�J���SDOXVWULQH�DQG
ULYHULQH����9HJHWDWLRQ�DQG�VXEVWUDWH�DUH
GHILQHG�DW�WKH�§FODVV¨�OHYHO��H�J���IRUHVWHG
ZHWODQG��HPHUJHQW�ZHWODQG��DQG�VKUXE�
VFUXE�ZHWODQG����2QO\�SDOXVWULQH�ZHWODQG
V\VWHPV�DUH�GHVFULEHG�ZLWKLQ�WKLV�VHFWLRQ�
5LYHULQH�ZHWODQG�V\VWHPV��ZKLFK�LQFOXGH
VWUHDPV�DQG�ULYHUV�DQG�WKHLU�DVVRFLDWHG
ULSDULDQ�KDELWDW��DUH�GHVFULEHG�LQ�6HFWLRQV
������������DQG�������:HWODQGV�IRXQG�ZLWKLQ
WKH�3URMHFW�$UHD�FRQVLVW�RI�WKH�FODVVHV�GH�
VFULEHG�LQ�7DEOH�������

7KH�1:,�PDSV�ZHUH�GHYHORSHG�IURP�DHULDO
SKRWRJUDSK\�ZLWK�OLPLWHG�JURXQG�WUXWKLQJ�
,GHQWLI\LQJ�ZHWODQGV�EDVHG�RQ�DHULDO�SKR�
WRJUDSK\�FDQ�OHDG�WR�XQGHUHSUHVHQWDWLRQ�RI
ZHWODQG�VLWHV�DW�WKH�ODQGVFDSH�OHYHO��&RUSV�
�������$GGLWLRQDOO\��GDWD�GHSLFWHG�RQ�1:,
PDSV�UHIOHFW�WKH�VWDWXV�RI�KDELWDWV�DV�RI�WKH
DHULDO�SKRWRJUDSK�GDWH���/DQGVFDSH
FKDQJHV�WKDW�RFFXU�DIWHU�WKDW�GDWH�DUH�QRW
UHSUHVHQWHG�

3URMHFW�$UHD�:HWODQGV
8VLQJ�1:,�PDSV��DQ�HVWLPDWHG�����DFUHV
RI�SDOXVWULQH�ZHWODQGV�RFFXU�RQ�3$/&2
DQG�(ON�5LYHU�7LPEHU�&RPSDQ\�ODQGV�
7KH�DFUHDJH�FRQVLVWV�RI�����DFUHV�RI�IRU�
HVWHG�ODQG�����DFUHV�RI�RSHQ�ZDWHU�����DFUHV
RI�VFUXE�VKUXE��DQG����DFUHV�RI�HPHUJHQW
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Table 3.7-1.  Wetland Functions

Function Benefit

Groundwater recharge Increased water supplies; blockage or dilution of contami-
nation

Floodflow alteration Flood control
Sediment stabilization Shoreline protection
Sediment/toxicant retention Improved downstream environment
Nutrient removal/transformation Tertiary waste treatment by nature
Production Food chain support
Aquatic diversity/abundance Food chain support
Wildlife diversity/abundance Recreational hunting and observation
Source:  Adapted from Adamus et al. (1991)

Table 3.7-2.  Definitions of Wetlands and Deepwater Habitats

System
Palustrine (P)
Includes all nontidal wetlands dominated by trees, shrubs, emergents, mosses or lichens, and all
such wetlands that occur in tidal areas where salinity due to ocean-derived salts is below 0.5
parts per thousand (ppt).

Class
Forested (FO)
Is characterized by woody vegetation greater than 20 feet (6 meters) tall.
Emergent (EM)
Is characterized by erect, rooted, herbaceous hydrophytes, excluding mosses and li-
chens.  This vegetation is present for most of the growing season in most years.
Open Water
Is characterized by open water habitats that do not support surface water aquatic vege-
tation.
Shrub Scrub
Is characterized by woody vegetation less than 20 feet (6 meters) tall.
Unconsolidated Bottom (UB)
Includes all wetlands and deepwater habitats with at least 25 percent cover of particles
smaller than stones (less than 6 to 7 centimeters) and a vegetative cover less than 30
percent.

Source:  Cowardin et al. (1979)
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ZHWODQGV��7DEOH����������7KH�VPDOO�DFUHDJHV
RI�ZHWODQGV�ZLWKLQ�WKH�3URMHFW�$UHD�DUH
PRVWO\�GXH�WR�WRSRJUDSK\���0XFK�RI�WKH
3URMHFW�$UHD�ODQG�EDVH�KDV�VWHHS�VORSHV�
WKHUHIRUH��ZHWODQGV�DUH�LQIUHTXHQW�DQG�DUH
VPDOO��ZKHQ�SUHVHQW���$GGLWLRQDOO\��EHFDXVH
RI�WKH�VWHHS�ODQGVFDSH��PDQ\�RI�WKH�ZHW�
ODQGV�DUH�IRXQG�DW�ORZHU�ODQGVFDSH�SRVL�
WLRQV�DQG�DUH�DVVRFLDWHG�ZLWK�ULSDULDQ�DU�
HDV�

$V�GHVFULEHG�LQ�6HFWLRQ������������WR������
DFUHV�RI�3$/&2ªV�ODQG�LV�OHDVHG�IRU�JUD]�
LQJ���$SSUR[LPDWHO\�����KHDG�RI�FDWWOH
�FRZ�FDOI�SDLUV��JUD]H�WKHVH�ODQGV�\HDU�
URXQG���0XFK�RI�WKH�JUD]HG�ODQG�LV�ORFDWHG
RQ�ULGJHWRSV��WKHUHIRUH��LW�GRHV�QRW�LPSDFW
ZHWODQG�HFRV\VWHPV����$UHDV�WKDW�FRQWDLQ
ZHWODQG�ULSDULDQ�KDELWDWV�LQFOXGH�6RXWK
5DLQERZ�5DQFK��������DFUHV���&KDVH�5DQFK
�������DFUHV���1RUWK�5DLQERZ�5DQFK�����
DFUHV���3DWPRUF�&DELQ������DFUHV���&KDON
0RXQWDLQ������DFUHV���DQG�&RUEHWW�5DQFK
����DFUHV����)RU�D�PRUH�GHWDLOHG�GHVFULSWLRQ
RI�3$/&2ªV�OHDVHG�JUD]LQJ�ODQGV��VHH
*UD]LQJ�LQ�6HFWLRQ�����

�������� (QYLURQPHQWDO�(IIHFWV

7LPEHU�KDUYHVW�DQG�DVVRFLDWHG�DFWLYLWLHV�
VXFK�DV�URDG�FRQVWUXFWLRQ�DQG�XVH��DIIHFW
ZHWODQG�VLWHV�E\�FKDQJLQJ�VSHFLHV�FRPSRVL�
WLRQ��UHGXFLQJ�VWDQG�GHQVLW\�DQG�VKDGLQJ�
FKDQJLQJ�IXHO�SURILOHV��DOWHULQJ�GLVWXUEDQFH
UHJLPHV��DOWHULQJ�VXFFHVVLRQDO�UDWHV�DQG
SDWKZD\V��DOWHULQJ�K\GURORJLF�UHJLPHV
�VKRUW�WHUP�LQFUHDVHV�LQ�ZDWHU�OHYHO�GXH�WR
SODQW�HUDGLFDWLRQ�RU�VRLO�FRPSDFWLRQ���LQ�
FUHDVLQJ�XQGHVLUDEOH�YHJHWDWLRQ��DQG�DO�
WHULQJ�QXWULHQW�FKHPLFDO�F\FOHV��&DVWHOOH�HW
DO���������+DUULV�DQG�0DUVKDOO��������'DU�
QHOO�HW�DO����������7DEOH����������9HKLFXODU
FURVVLQJV�LQ�VWUHDPV�FDQ�FDXVH�VHGLPHQW
LQSXWV�LQWR�ZHWODQGV�GRZQVWUHDP�DQG�PD\
DOWHU�ZDWHU�IORZV�LQ�VWUHDPV�IHHGLQJ�ZHW�
ODQGV��WKXV�VWUHVVLQJ�ILVK��DPSKLELDQV��DQG
SODQWV���$GGLWLRQDOO\��IRUHVWU\�SUDFWLFHV
PD\�OHDG�WR�DQ�LQFUHDVHG�LQIOX[�RI�QR[LRXV
RU�ZHHG\�SODQWV�LQWR�IRUHVWHG�ZHWODQG�VLWHV

YLD�URDG�EXLOGLQJ��URDG�XVH��RU�KDELWDW�GLV�
WXUEDQFH���7KH�PDJQLWXGH�RI�WKHVH�FKDQJHV
GHSHQGV��LQ�SDUW��RQ�WKH�LQWHQVLW\��ORFDWLRQ�
DQG�GXUDWLRQ�RI�WKH�URDG�FRQVWUXFWLRQ�XVH
RU�WLPEHU�KDUYHVW�DFWLYLW\�

*UD]LQJ�DFWLYLWLHV�FDQ�DIIHFW�ZHWODQGV�E\
LQFUHDVLQJ�VLOWDWLRQ�DQG�E\�FKDQJLQJ�ZHW�
ODQG�YHJHWDWLRQ�FRPSRVLWLRQ���*UD]LQJ
FRPSDFWV�VRLO��UHGXFLQJ�PRLVWXUH�LQILOWUD�
WLRQ�DQG�LQFUHDVLQJ��UXQRII���5HPRYDO�RI
YHJHWDWLRQ�DOORZV�VRLO�WHPSHUDWXUHV�WR�ULVH
DQG�LQFUHDVHV�HYDSRUDWLRQ�IURP�WKH�VRLO
VXUIDFH��$GGLWLRQDOO\��JUD]LQJ�DQLPDOV�FDQ
WUDPSOH�H[LVWLQJ�YHJHWDWLRQ�DQG�FDQ�FDXVH
WKH�LQWURGXFWLRQ�DQG�VSUHDG�RI�H[RWLF�SODQW
VSHFLHV�E\�UHGXFLQJ�SODQW�GHQVLW\�DQG�LQ�
FUHDVLQJ�WKH�DYDLODELOLW\�RI�EDUH�JURXQG
�0DFNLH��������

$�PHWKRG�RI�UHGXFLQJ�LPSDFWV�IURP�ODQG
PDQDJHPHQW�DFWLYLWLHV�RQ�ZHWODQGV�LV�WR
DSSO\�D�SURWHFWLYH�EXIIHU�DURXQG�WKH�VLWHV�
:HWODQG�EXIIHUV�SOD\�D�NH\�UROH�LQ�PRGHU�
DWLQJ�ZDWHU�OHYHO�IOXFWXDWLRQV��DQG�YHJHWD�
WLRQ�ZLWK�EXIIHU�]RQHV�FDQ�LQFUHDVH�WKH
KXPXV�FRQWHQW�RI�WKH�VRLO�DQG�LQFUHDVH�DG�
VRUSWLRQ�DQG�LQILOWUDWLRQ���&KDUDFWHULVWLFV
RI�EXIIHU�]RQHV��SDUWLFXODUO\�VORSH�DQG
YHJHWDWLYH�FRYHU��GLUHFWO\�LQIOXHQFH�WKH
EXIIHU�]RQHªV�HIIHFWLYHQHVV���7KH�HIIHFWLYH�
QHVV�RI�UHPRYLQJ�VHGLPHQWV��QXWULHQWV�
EDFWHULD��DQG�RWKHU�SROOXWDQWV�IURP�VXUIDFH
ZDWHU�UXQRII�LQFUHDVHV�ZLWK�EXIIHU�ZLGWK�
$OWKRXJK�EXIIHU�SURWHFWLRQ�GLVWDQFHV�IRU
ZHWODQGV�FDQ�YDU\�PDUNHGO\��GHSHQGLQJ
XSRQ�VLWH�FRQGLWLRQV��EXIIHUV�RI�����IHHW�RU
JUHDWHU�KDYH�EHHQ�IRXQG�WR�FRQWURO�FRDUVH
DQG�ILQH�VHGLPHQWV��%URGHUVRQ��������&RU�
EHWW�DQG�/\QFK��������/\QFK�HW�DO���������
$GGLWLRQDOO\��EXIIHUV�RI�����IHHW�KDYH�EHHQ
IRXQG�WR�PDLQWDLQ�ZDWHU�WHPSHUDWXUHV
ZLWKLQ�RQH�GHJUHH�&HOVLXV�RI�DYHUDJH�WHP�
SHUDWXUH��/\QFK�HW�DO���������

7R�SURWHFW�ZHWODQG�YDOXHV�IRU�ZHWODQG�
DVVRFLDWHG�ZLOGOLIH�VSHFLHV��VOLJKWO\�ODUJHU
EXIIHUV��UDQJLQJ�IURP�����WR�����IHHW��KDYH
EHHQ�VXJJHVWHG��:'):��������
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Table 3.7-3.  Acres of Wetlands (Systems and Classes) Within the WAAs on
PALCO and Elk River Timber Company Lands

WAA NWI1/ Acre2/
Wetland Percentages

Within WAAs3/ Total Acreage4/

Humboldt PSU .3 < 0.01 36,399

PEM 11 0.03

PFO 44 0.15

PSS 9 0.02

Yager PSS 4 0.01 33,753

PFO 37 0.12

Van Duzen PSS 44 0.18 24,944

PFO 57 0.23

Eel POW 29 0.04 74,313

PFO 157 0.22

Bear Mattole PFO 91 0.3 30,495

Total 486 0.24 199,904

1/ PSU = Palustrine Unconsolidated shore; POW = Palustrine Open Water; PEM = Palustrine Emergent; PSS =
Palustrine Scrub-Shrub; PFO = Palustrine Forested.

2/ Wetlands represented by linear measurements on NWI maps were converted to acres using an estimated 50-foot
width.

3/ Values in this column are obtained by dividing the acreage of the wetland by the acreage of the WAA.
4/  Approximately 4 acres of wetlands was estimated to occur within Elk River Timber Company lands.  PEM=3

acres, PSS=1 acre
Source:  National Wetland Inventory Data.

Table 3.7-4.  Off-site Impact on Wetlands (Timber Management)

Activity Nature of impact
Traffic or construction upslope Erosion carries sediment into wetland; stresses fish, amphibians, and

small plants; buries seeds deeper than would naturally occur; sediment
may carry petroleum products and toxic compounds that stress fish, am-
phibians, and plants; and raised floor alters hydraulic regime.

Timber harvest upstream of wetlands Increases storm runoff and decreases upland storage and post-storm
release.  Erosion and sedimentation will also be increased. Stresses fish,
amphibians, and plants.

Source:  Adapted from Corps (1994)

)HGHUDO�/DZV
7KH�&RUSVª�UHJXODWRU\�MXULVGLFWLRQ�RYHU�SR�
WHQWLDO�LPSDFWV�RI�WLPEHU�KDUYHVW�RSHUD�
WLRQV�RQ�ZHWODQGV�LV�EDVHG�RQ�6HFWLRQ����
RI�WKH�&:$���7KLV�DFW�SURKLELWV�WKH�GLV�

FKDUJH�RI�GUHGJHG�RU�ILOO�PDWHULDO�LQWR�ZD�
WHUV�RI�WKH�8QLWHG�6WDWHV�ZLWKRXW�D�&RUSV
SHUPLW�

([HPSWLRQV�DUH�JUDQWHG�IRU�6HFWLRQ����
SHUPLWV�IRU�QRUPDO�DJULFXOWXUDO��UDQFKLQJ�
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DQG�VLOYLFXOWXUDO�DFWLYLWLHV��DV�ZHOO�DV�IRU
PDLQWHQDQFH�RI�H[LVWLQJ�GUDLQV��IDUP
SRQGV��DQG�URDGV�>6HFWLRQ�����I����@��8QGHU
6HFWLRQ�����RI�WKH�&:$��WKH�FRQVWUXFWLRQ
RU�PDLQWHQDQFH�RI�IRUHVW�URDGV�LV�H[HPSW
IURP�UHJXODWLRQ�LQ�LQVWDQFHV�ZKHUH�VXFK
URDGV�DUH�FRQVWUXFWHG�DQG�PDLQWDLQHG�LQ
DFFRUGDQFH�ZLWK�%03V���7KH�%03V�§DVVXUH
WKDW�IORZ�DQG�FLUFXODWLRQ�SDWWHUQV�DQG
FKHPLFDO�DQG�ELRORJLFDO�FKDUDFWHULVWLFV�RI
ZDWHU�RI�WKH�8QLWHG�6WDWHV�DUH�QRW�LP�
SDLUHG��WKDW�WKH�UHDFK�RI�WKH�ZDWHUV�RI�WKH
8QLWHG�6WDWHV�LV�QRW�UHGXFHG��DQG�WKDW�DQ\
DGYHUVH�HIIHFW�RQ�WKH�DTXDWLF�HQYLURQPHQW
ZLOO�EH�RWKHUZLVH�PLQLPL]HG�¨

&DOLIRUQLD�)35V
7KH�&DOLIRUQLD�)35V����������������DQG
�������OLPLW�WLPEHU�KDUYHVWLQJ�QHDU�ODNHV�
PDUVKHV��PHDGRZV��DQG�RWKHU�ZHW�DUHDV�
:HW�PHDGRZV�DQG�RWKHU�ZHW�DUHDV�DUH�GH�
ILQHG�LQ�WKH�UXOHV�DV�WKRVH�QDWXUDO�DUHDV�
H[FHSW�FXWRYHU�WLPEHUODQG��ZKLFK�DUH�PRLVW
RQ�WKH�VXUIDFH�WKURXJKRXW�PRVW�RI�WKH�\HDU
DQG�VXSSRUW�DTXDWLF�YHJHWDWLRQ��JUDVVHV�
DQG�IRUEV�DV�WKHLU�SULQFLSDO�YHJHWDWLRQ
FRYHU���7KH�)35V�VWDWH�WKDW�WKH�TXDOLW\�DQG
EHQHILFLDO�XVHV�RI�ZDWHU�VKDOO�QRW�EH�XQUHD�
VRQDEO\�GHJUDGHG�E\�WLPEHU�RSHUDWLRQV�
'HJUDGDWLRQ�LQFOXGHV�WKH�ILOOLQJ�RU�SROOXW�
LQJ�RI�ZHWODQGV�LQ�TXDQWLWLHV�WKDW�ZRXOG
GLPLQLVK�ZLOGOLIH�KDELWDWV�RU�ZDWHU�TXDOLW\�
9HJHWDWLRQ��RWKHU�WKDQ�FRPPHUFLDO�VSHFLHV�
ERUGHULQJ�DQG�FRYHULQJ�PHDGRZV�DQG�ZHW
DUHDV�LV�WR�EH�UHWDLQHG�DQG�SURWHFWHG�GXU�
LQJ�WLPEHU�KDUYHVW�DFWLYLWLHV��XQOHVV�MXVWL�
ILHG���%HIRUH�WLPEHU�KDUYHVW��ZHWODQG�UH�
VRXUFHV�DUH�WR�EH�VXUYH\HG��$OO�ZHWODQG
VLWHV�ZLWK�DTXDWLF�OLIH�DUH�LGHQWLILHG�DV
&ODVV�,,�ZDWHUV�DQG�EXIIHUHG�DFFRUGLQJO\�
)RUHVWHG�ZHWODQGV�VLWHV��VLPLODU�WR�&ODVV
,9�ZDWHUV��DUH�QRW�EXIIHUHG��KRZHYHU��WKHVH
VLWHV�PXVW�EH�HYDOXDWHG�RQ�D�VLWH�E\�VLWH
EDVLV��DQG��LI�DSSOLFDEOH��EXIIHUV�PXVW�EH
HVWDEOLVKHG���)XUWKHUPRUH��URDG�FRQVWUXF�
WLRQ�DVVRFLDWHG�ZLWK�WLPEHU�KDUYHVW�DFWLYL�
WLHV�LV�SUHFOXGHG�ZLWKLQ�ZHWODQGV��H[FHSW
ZKHQ�H[SODLQHG�RU�MXVWLILHG�

$FWLYLWLHV�LQ�ZHWODQGV�DVVRFLDWHG�ZLWK�ULY�
HUV��VWUHDPV��RU�ODNHV�PD\�EH�VXEMHFW�WR
&DOLIRUQLD�)LVK�DQG�*DPH�&RGH�6HFWLRQ
�����DQG��WKHUHIRUH��PD\�UHTXLUH�6HFWLRQ
�����$JUHHPHQWV���3$/&2ªV�SURSRVHG�6HF�
WLRQ������$JUHHPHQW�FRYHUV�FHUWDLQ�W\SHV
RI�WKHVH�DFWLYLWLHV�DQG�SURYLGHV�PLWLJDWLRQ
IRU�WKHLU�HIIHFWV��3$/&2��������9ROXPH�9,�
3DUW�(����$FWLYLWLHV�QRW�FRYHUHG�E\�3$/&2ªV
SURSRVHG�6HFWLRQ������$JUHHPHQW�ZRXOG�EH
VXEMHFW�WR�VHSDUDWH�LQGLYLGXDO�6HFWLRQ�����
$JUHHPHQWV��WKH�WHUPV�RI�ZKLFK�ZRXOG�EH
QHJRWLDWHG�ZLWK�3$/&2�RQ�D�FDVH�E\�FDVH
EDVLV�

(YDOXDWLRQ�RI�$OWHUQDWLYHV
7KH�HIIHFWV�RI�WKH�SURSRVHG�DOWHUQDWLYHV�RQ
ZHWODQG�UHVRXUFHV�ZHUH�HYDOXDWHG�E\�FRP�
SDULQJ�DOWHUQDWLYH�VSHFLILF�ZHWODQG�DQG
ULSDULDQ�SURWHFWLRQ�PHDVXUHV�DQG�WKH
QXPEHU�RI�DFUHV�RI�ZHWODQGV�SURWHFWHG�LQ
QR�KDUYHVW�DUHDV��H�J���SURSRVHG�+HDGZD�
WHUV�5HVHUYH��PDUEOHG�PXUUHOHW�KDELWDW�
DQG�ULSDULDQ�PDQDJHPHQW�]RQHV�>50=V@�
XQGHU�HDFK�RI�WKH�DOWHUQDWLYHV���$OVR��VHGL�
PHQW�GHOLYHU\�IURP�H[LVWLQJ�URDG�V\VWHPV
RQ�3$/&2�ODQGV�ZDV�FRQVLGHUHG���$O�
WKRXJK�URDG�GHQVLWLHV�ZRXOG�UHPDLQ�UHOD�
WLYHO\�FRQVLVWHQW�XQGHU�DOO�DOWHUQDWLYHV�
WKHUH�DUH�GLIIHUHQFHV�DPRQJ�WKH�DOWHUQD�
WLYHV�LQ�WKH�OHYHO�RI�URDG�XVH���7KHUHIRUH�
SRWHQWLDO�VHGLPHQW�GHOLYHU\�IURP�URDGV�WR
ZHWODQG�V\VWHPV�YDULHV�DPRQJ�WKH�DOWHUQD�
WLYHV�

0RVW�RI�WKH�ZHWODQGV�RQ�3$/&2�DQG�(ON
5LYHU�7LPEHU�&RPSDQ\�ODQGV�DUH�DVVRFL�
DWHG�ZLWK�ULSDULDQ�DUHDV�DQG��WKHUHIRUH�
DUH�DIIRUGHG�SURWHFWLRQ�E\�WKH�50=V�HVWDE�
OLVKHG�XQGHU�HDFK�RI�WKH�DOWHUQDWLYHV�
7KHVH�ULSDULDQ�EXIIHUV�IRUP�WKH�EDVLV�IRU
PXFK�RI�WKH�ZHWODQG�LPSDFW�DQDO\VLV�

7KUHVKROG�RI�6LJQLILFDQFH
7KH�LQWHUUHODWLRQVKLS�RI�PDQDJHPHQW�DF�
WLYLWLHV��HQYLURQPHQWDO�FRPSRQHQWV�RU�V\V�
WHPV��DQG�UHODWHG�WKUHVKROGV�RI�VLJQLIL�
FDQFH��DUH�GLVFXVVHG�LQ�6HFWLRQ�����DQG�LO�
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OXVWUDWHG�LQ�)LJXUH���������6HFWLRQ�����GH�
VFULEHV�WKH�LQWHUUHODWLRQVKLS�RI�HIIHFWV
DPRQJ�WKH�HQYLURQPHQWDO�FRPSRQHQWV�DQG
WKH�UHODWHG�WKUHVKROGV�RI�VLJQLILFDQFH�IRU
6HFWLRQV������:DWHUVKHGV��+\GURORJ\��DQG
)ORRGSODLQV�������6RLOV�DQG�*HRPRUSKRORJ\�
�����:HWODQGV�DQG�5LSDULDQ�/DQGV��DQG�����
)LVK�DQG�$TXDWLF�+DELWDW�

8QGHU�&DOLIRUQLD�)35V��WKH�WKUHVKROG�RI
VLJQLILFDQFH�IRU�ZHWODQGV�LV�H[FHHGHG
�VLJQLILFDQW�LPSDFWV��LI�WKH�EHQHILFLDO�XVHV
RI�ZDWHU�DUH�XQUHDVRQDEO\�GHJUDGHG�E\
ODQG�PDQDJHPHQW�DFWLYLWLHV���7R�DYRLG�H[�
FHHGLQJ�WKLV�WKUHVKROG��YHJHWDWLRQ��RWKHU
WKDQ�FRPPHUFLDO�VSHFLHV�ERUGHULQJ�DQG
FRYHULQJ�ZHW�DUHDV��VKDOO�EH�UHWDLQHG�DQG
SURWHFWHG��DQG�VRLO�ZLWKLQ�ZHW�DUHDV�VKDOO
EH�SURWHFWHG�DV�PXFK�DV�SRVVLEOH�

*UD]LQJ��$OO�$OWHUQDWLYHV�
$V�QRWHG�LQ�6HFWLRQ��������WKH�HYDOXDWLRQ�RI
WKH�1R�$FWLRQ�1R�3URMHFW�GLIIHUV�XQGHU
&(4$�DQG�1(3$��)RU�&(4$�WKH�1R�$F�
WLRQ�DOWHUQDWLYH�LV�QRW�SURMHFWHG�LQWR�WKH
ORQJ�WHUP�IXWXUH��,Q�WKH�VKRUW�WHUP��WKH
FRQIRUPDQFH�ZLWK�WKH�)35V��WKH�IHGHUDO
DQG�&DOLIRUQLD�(6$V��DQG�RWKHU�IHGHUDO�DQG
VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D�7+3�DQG�VLWH
VSHFLILF�EDVLV��&RPSOLDQFH�LV�DWWDLQHG�E\�D
ZLGH�YDULHW\�RI�PLWLJDWLRQ�PHDVXUHV�WDL�
ORUHG�WR�ORFDO�FRQGLWLRQV�VXFK�WKDW�VLJQLIL�
FDQW�HQYLURQPHQWDO�HIIHFWV�DQG�WDNH�RI
OLVWHG�VSHFLHV�DUH�DYRLGHG��&RQVHTXHQWO\�
PRVW�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�RI
LQGLYLGXDO�7+3V�FDQ�EH�H[SHFWHG�WR�EH
PLWLJDWHG�WR�D�OHYHO�RI�OHVV�WKDQ�VLJQLILFDQW
WKURXJK�LPSOHPHQWDWLRQ�RI�WKH�1R�$F�
WLRQ�1R�3URMHFW�DOWHUQDWLYH�

$V�QRWHG�LQ�6HFWLRQ��������WKH�1(3$
HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�DOWHUQDWLYH
FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI�ZLGH��QR�
KDUYHVW�50=V�DV�ZHOO�DV�UHVWULFWLRQV�RQ�WKH
KDUYHVW�RI�ROG�JURZWK�UHGZRRG�IRUHVW�WR
PRGHO�FRQGLWLRQV�RYHU�WKH�VKRUW�DQG�ORQJ
WHUP��5DQJHV�RI�50=V�DUH�FRQVLGHUHG
TXDOLWDWLYHO\�EHFDXVH�LW�LV�H[SHFWHG�WKDW

DGHTXDWH�EXIIHU�ZLGWKV�FRXOG�YDU\�DV�D�UH�
VXOW�RI�YDU\LQJ�FRQGLWLRQV�RQ�3$/&2�ODQGV�

&XUUHQWO\�DERXW�����FRZ�FDOI�SDLUV�JUD]H
RQ�3$/&2�ODQGV���7KLV�QXPEHU�KDV�GH�
FUHDVHG�IURP�D�KLVWRULFDO�ILJXUH�RI�������WR
������FRZ�FDOI�SDLUV���1R�VSHFLILF�RQ�VLWH
UDQJHODQG�HYDOXDWLRQV�KDYH�EHHQ�FRP�
SOHWHG�RQ�3$/&2ªV�OHDVHG�ODQGV���7KHUH�
IRUH��OLWWOH�LQIRUPDWLRQ�H[LVWV�RQ�WKH�HIIHFWV
WKDW�FDWWOH�KDYH�KDG�RQ�ZHWODQG�HFRV\V�
WHPV�ZLWKLQ�WKH�SDUFHOV���%HFDXVH�RI�WKH
ODFN�RI�LQIRUPDWLRQ��LW�LV�GLIILFXOW�WR�HYDOX�
DWH�LPSDFWV�XQGHU�WKH�DOWHUQDWLYHV���+RZ�
HYHU��FXUUHQW�JUD]LQJ�SUDFWLFHV�LQGLFDWH
WKDW��RYHUDOO��PLQLPDO�LPSDFWV�KDYH�RF�
FXUUHG�WR�ZHWODQG�UHVRXUFHV���0DQ\�ULSDU�
LDQ�DQG�ZHWODQG�DUHDV�XVHG�IRU�JUD]LQJ
ZLWKLQ�WKH�SDUFHOV�DUH�IHQFHG�RU�FRQWDLQ
WRSRJUDSKLFDO�IHDWXUHV�WKDW�OLPLW�FDWWOH
JUD]LQJ���$GGLWLRQDOO\��JUD]LQJ�SUHVVXUH
ZLWKLQ�3$/&2ªV�ODQGV�LV�UHODWLYHO\�ORZ�����
WR����DFUHV�SHU�DQLPDO�PDQDJHPHQW�XQLW
>$08@��VHH�6HFWLRQ��������0RUHRYHU��WKH
OLYHVWRFN�RQ�3$/&2�ODQGV�LV�ZLGHO\�GLV�
SHUVHG��ZKLFK�GLPLQLVKHV�ORFDOL]HG�HIIHFWV�
2Q�D�ODUJHU�VFDOH��ZDWHU�TXDOLW\�GRHV�QRW
DSSHDU�WR�EH�VLJQLILFDQWO\�LPSDFWHG�E\
JUD]LQJ�LQ�WKH�UHJLRQ��1&5:4&%��������

8QGHU�$OWHUQDWLYHV���DQG����JUD]LQJ�DFWLYL�
WLHV�ZRXOG�FRQWLQXH�DW�D�OHYHO�FRQVLVWHQW
ZLWK�SDVW�XVH���1RQH�RI�WKH�JUD]LQJ�DUHDV�LV
ZLWKLQ�DQ\�RI�WKH�SURSRVHG�UHVHUYHV���$O�
WKRXJK�WKHUH�PD\�EH�VLJQLILFDQW�ORFDOL]HG
DGYHUVH�HIIHFWV��DW�D�ODUJHU�VFDOH��OHVV�WKDQ�
VLJQLILFDQW�HIIHFWV�ZRXOG�EH�DQWLFLSDWHG�WR
RFFXU�RQ�ZHWODQG�V\VWHPV�GXH�WR�FXUUHQW
ORZ�JUD]LQJ�SUHVVXUH��SK\VLFDO�IHDWXUHV
WKDW�OLPLW�DFFHVV�WR�ZHW�DUHDV��DQG�WKH
SDWFK\�GLVWULEXWLRQ�RI�OHDVHG�SDUFHOV�

8QGHU�$OWHUQDWLYHV���DQG����3$/&2ªV�+&3
ZRXOG�EH�LPSOHPHQWHG���8QGHU�WKH�+&3�
JUD]LQJ�SUHVVXUH�PD\�EH�LQFUHDVHG�IURP�LWV
FXUUHQW�OHYHO�RI�����WR�������FRZ�FDOI�SDLUV
DW�DQ\�RQH�WLPH�GXULQJ�WKH�WHUP�RI�WKH
,73V��3$/&2�+&3����������2YHUDOO��LW�LV
DQWLFLSDWHG�WKDW�OHVV�WKDQ�VLJQLILFDQW�LP�
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SDFWV�ZRXOG�OLNHO\�RFFXU�WR�ZHWODQG�HFRV\V�
WHPV�VLQFH�FDWWOH�VWRFNLQJ�OHYHOV�ZRXOG�UH�
PDLQ�UHODWLYHO\�ORZ�DQG�PDQ\�SDUFHOV�FRQ�
WDLQ�IHQFHV�RU�IHDWXUHV�WKDW�OLPLW�FDWWOH�DF�
FHVV�WR�ULSDULDQ�DUHDV���+RZHYHU��LQFUHDVHG
JUD]LQJ�SUHVVXUH�RQ�3$/&2�ODQGV�PD\
VLJQLILFDQWO\�LPSDFW�ORFDO�ZHWODQG�HFRV\V�
WHPV�LQ�SRUWLRQV�RI�WKH�OHDVHG�SDUFHOV�GXH
WR�WKH�DIILQLW\�RI�FDWWOH�IRU�ZHWODQG�HFRV\V�
WHPV���$UHDV�PRVW�OLNHO\�WR�KDYH�ORFDOL]HG
GHJUDGDWLRQ�PD\�LQFOXGH�WKH�6RXWK�5DLQ�
ERZ�5DQFK��������DFUHV��DQG�WKH�&KDVH
5DQFK��������DFUHV����7KHVH�DUHDV�DUH�FKDU�
DFWHUL]HG�E\�VWHHS�WHUUDLQ�DQG�FRQWDLQ�PD�
MRU�FUHHNV���'XH�WR�FDWWOHªV�DYRLGDQFH�RI
VWHHS�WHUUDLQ��WKH\�WHQG�WR�FRQJUHJDWH�LQ
ULSDULDQ�DQG�ZHWODQG�KDELWDWV���7KHVH�DU�
HDV�PD\�EH�VRPHZKDW�GHJUDGHG�GXH�WR
YHJHWDWLRQ�DOWHUDWLRQ��FKDQQHO�EDQN�ZLG�
HQLQJ��DQG�FKDQQHO�DJJUDGDWLRQ��$UPRXU�HW
DO�����������*UD]LQJ�RQ�RWKHU�SDUFHOV�PD\
KDYH�OHVV�WKDQ�VLJQLILFDQW�HIIHFWV�RQ�ZHW�
ODQG�V\VWHPV��VHH�6HFWLRQ�����

3$/&2ªV�SURSRVHG�PLWLJDWLRQ�LV�WR�HYDOX�
DWH�JUD]LQJ�LQ�VSHFLILF�ZDWHUVKHGV�DV�SDUW
RI�WKH�ZDWHUVKHG�DQDO\VLV�SURFHVV���,I�ZD�
WHUVKHG�HYDOXDWLRQV�LQGLFDWH�WKDW�JUD]LQJ
LV�KDYLQJ�DQ�DGYHUVH�HIIHFW�RQ�DTXDWLF�UH�
VRXUFHV��DGGLWLRQDO�PLWLJDWLRQ�PHDVXUHV
ZRXOG�EH�XVHG�GXULQJ�WKH�SUHVFULSWLRQ�
ZULWLQJ�SKDVH�RI�ZDWHUVKHG�DQDO\VLV�
7KHVH�PLWLJDWLRQ�SUHVFULSWLRQV�FRXOG�LQ�
FOXGH�IHQFLQJ�VWUHDPV�WR�SUHYHQW�DFFHVV�
URWDWLQJ�SHULRGV�RI�JUD]LQJ�ZLWK�SHULRGV�RI
UHVW��SURYLGLQJ�DOWHUQDWH�VRXUFHV�RI�ZDWHU
�RWKHU�WKDQ�ZDWHUFRXUVHV���DQG�FHDVLQJ�DOO
JUD]LQJ�DFWLYLW\��3$/&2�+&3����������,I
ZDWHUVKHG�DQDO\VLV�DQG�WKH�LPSOHPHQWD�
WLRQ�RI�WKH�DVVRFLDWHG�SUHVFULSWLRQV�GR�QRW
RFFXU�ZLWKLQ�ILYH�\HDUV��WKH�JUD]LQJ�DOORW�
PHQW�ZRXOG�EH�ZLWKGUDZQ�IURP�WKRVH�+8V�

7LPEHU�+DUYHVW�DQG�5HODWHG�$FWLYLWLHV�
$OWHUQDWLYH����1R�$FWLRQ�1R�3URMHFW�
$V�QRWHG�LQ�6HFWLRQ��������WKH�HYDOXDWLRQ�RI
WKH�1R�$FWLRQ�1R�3URMHFW�GLIIHUV�XQGHU
&(4$�DQG�1(3$��)RU�&(4$�WKH�1R�$F�

WLRQ�DOWHUQDWLYH�LV�QRW�SURMHFWHG�LQWR�WKH
ORQJ�WHUP�IXWXUH��,Q�WKH�VKRUW�WHUP��WKH
FRQIRUPDQFH�ZLWK�WKH�)35V��WKH�IHGHUDO
DQG�&DOLIRUQLD�(6$V��DQG�RWKHU�IHGHUDO�DQG
VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D�7+3�DQG�VLWH
VSHFLILF�EDVLV��&RPSOLDQFH�LV�DWWDLQHG�E\�D
ZLGH�YDULHW\�RI�PLWLJDWLRQ�PHDVXUHV�WDL�
ORUHG�WR�ORFDO�FRQGLWLRQV�VXFK�WKDW�VLJQLIL�
FDQW�HQYLURQPHQWDO�HIIHFWV�DQG�WDNH�RI
OLVWHG�VSHFLHV�DUH�DYRLGHG��&RQVHTXHQWO\�
PRVW�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�RI
LQGLYLGXDO�7+3V�FDQ�EH�H[SHFWHG�WR�EH
PLWLJDWHG�WR�D�OHYHO�RI�OHVV�WKDQ�VLJQLILFDQW
WKURXJK�LPSOHPHQWDWLRQ�RI�WKH�1R�$F�
WLRQ�1R�3URMHFW�DOWHUQDWLYH�

$V�QRWHG�LQ�6HFWLRQ��������WKH�1(3$
HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�DOWHUQDWLYH
FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI�ZLGH��QR�
KDUYHVW�50=V�DV�ZHOO�DV�UHVWULFWLRQV�RQ�WKH
KDUYHVW�RI�ROG�JURZWK�UHGZRRG�IRUHVW�WR
PRGHO�FRQGLWLRQV�RYHU�WKH�VKRUW�DQG�ORQJ
WHUP��5DQJHV�RI�50=V�DUH�FRQVLGHUHG
TXDOLWDWLYHO\�EHFDXVH�LW�LV�H[SHFWHG�WKDW
DGHTXDWH�EXIIHU�ZLGWKV�FRXOG�YDU\�DV�D�UH�
VXOW�RI�YDU\LQJ�FRQGLWLRQV�RQ�3$/&2�ODQGV�

8QGHU�$OWHUQDWLYH����QR�DFTXLVLWLRQ�RU�H[�
FKDQJH�RI�ODQGV�ZRXOG�RFFXU��DQG�PDQDJH�
PHQW�RI�ZHWODQGV�ZRXOG�FRQWLQXH�XQGHU
FXUUHQW�PDQDJHPHQW�JXLGHOLQHV���3$/&2
ZRXOG�FRQWLQXH�WR�FRQGXFW�WLPEHU�KDUYHVW
RQ�LWV�ODQGV�XQGHU�)35V�LQ�D�PDQQHU
VLPLODU�WR�SUHVHQW�RSHUDWLRQV���2I�WKH����
DFUHV�RI�ZHWODQGV�ZLWKLQ�3$/&2�RZQHU�
VKLS��DSSUR[LPDWHO\�����DFUHV�DUH�DVVRFL�
DWHG�ZLWK�ULSDULDQ�KDELWDWV�DQG�ZRXOG�EH
SURWHFWHG�E\�WKH�DVVRFLDWHG�50=V��7DEOH
���������7KLV�UHSUHVHQWV�WKH�ODUJHVW�DFUHDJH
RI�SURWHFWHG�ZHWODQGV�ZKHQ�FRPSDUHG�WR
WKH�RWKHU�DOWHUQDWLYHV��VHH�7DEOH��������
:HWODQGV�ORFDWHG�RXWVLGH�RI�WKHVH�50=
EXIIHUV��DSSUR[LPDWHO\����DFUHV��FRXOG�EH
LPSDFWHG�E\�KDUYHVW�RI�WLPEHU�ZLWKLQ�RU
DGMDFHQW�WR�ZHWODQG�VLWHV���7KLV�FRXOG�UHVXOW
LQ�DOWHUDWLRQ�RI�YHJHWDWLRQ�DQG�K\GURORJ\�
$GGLWLRQDOO\��LQGLUHFW�HIIHFWV�VXFK�DV�VHGL�
PHQWDWLRQ�FRXOG�RFFXU�IURP�XSVORSH�KDU�
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YHVW�SUDFWLFHV�DQG�URDGV���7KH�JUHDWHVW�LP�
SDFWV�ZRXOG�SUREDEO\�EH�WR�IRUHVWHG�ZHW�
ODQG�VLWHV��GXH�WR�OLNHO\�WLPEHU�KDUYHVW�
0RVW�IRUHVWHG�ZHWODQG�VLWHV�DUH�ZLWKLQ�WKH
(HO�5LYHU�:$$���8QGHU�)35V��KRZHYHU�
ZHWODQG�VLWHV�ZRXOG�EH�HYDOXDWHG�EHIRUH
KDUYHVW��DQG�ZHWODQGV�FRQWDLQLQJ�DTXDWLF
OLIH�ZRXOG�EH�SURWHFWHG�WKURXJK�WKH�HVWDE�
OLVKPHQW�RI�&ODVV�,,�EXIIHUV�����WR�����IHHW��
UHVXOWLQJ�LQ�OHVV�WKDQ�VLJQLILFDQW�LPSDFWV
WR�ZHWODQG�UHVRXUFHV���%HFDXVH�URDGV�PXVW
DYRLG�ZHWODQGV��WKH�SRWHQWLDO�HIIHFWV�DUH
PLQLPDO�

$OWHUQDWLYHV����3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW��DQG��D��1R�(ON�5LYHU�3URSHUW\�
8QGHU�$OWHUQDWLYH����DSSUR[LPDWHO\�IRXU
DFUHV�RI�ZHWODQGV�ZRXOG�EH�IXOO\�SURWHFWHG
ZLWKLQ�WKH�HVWDEOLVKHG�+HDGZDWHUV�5H�
VHUYH��DQG�DQ�DGGLWLRQDO����DFUHV�RI�ZHW�
ODQGV�ZRXOG�EH�SURWHFWHG�ZLWKLQ�WKH�QR�
KDUYHVW�50=V�RQ�&ODVV�,�DQG�,,�VWUHDPV
�7DEOH����������$SSUR[LPDWHO\�����DFUHV
ZRXOG�RFFXU�ZLWKLQ�WKH�KLJK�UHVLGXDO�DQG
ODWH�VHUDO�SUHVFULSWLRQ�50=V��UHIHUUHG�WR
IURP�QRZ�RQ�DV�UHGXFHG�KDUYHVW����$O�
WKRXJK�WKHVH�EXIIHUV�GR�QRW�SURYLGH�IXOO
SURWHFWLRQ�IRU�ZHWODQG�HFRV\VWHPV��QR�VLJ�
QLILFDQW�LPSDFWV�DUH�OLNHO\�WR�RFFXU�GXH�WR
WKH�ORZ�OHYHO�RI�KDUYHVW�ZLWKLQ�WKHVH�DUHDV�
5HVLGXDO�YHJHWDWLRQ�OHIW�DIWHU�KDUYHVW
ZRXOG�PLQLPL]H�WKH�HIIHFWV�RI�ZHWODQG�VLWHV
RQ�WKH�PLFURFOLPDWH�DQG�SURYLGH�PHFKD�
QLVPV�IRU�ILOWHULQJ�RXW�VHGLPHQW���$OWKRXJK
EXIIHUV�PD\�EH�PRGLILHG�DIWHU�ZDWHUVKHG
DQDO\VLV��ZHWODQGV�ZRXOG�EH�LGHQWLILHG�EH�
IRUH�KDUYHVW�DQG�SURWHFWHG�DFFRUGLQJO\�

$SSUR[LPDWHO\�����DFUHV�DUH�IRXQG�RXWVLGH
RI�50=V���7KH�JUHDWHVW�LPSDFWV�ZRXOG
OLNHO\�RFFXU�WR�IRUHVWHG�ZHWODQG�VLWHV���0RVW
RI�WKHVH�VLWHV�RFFXU�LQ�WKH�(HO�:$$���7KHVH
ZHWODQGV�DUH�VXVFHSWLEOH�WR�LPSDFWV�IURP
KDUYHVW�RSHUDWLRQV���+RZHYHU��DV�VWDWHG
XQGHU�$OWHUQDWLYH����DSSO\LQJ�&')�UH�
TXLUHPHQWV��ZHWODQG�VLWHV�ZRXOG�EH�HYDOX�
DWHG�EHIRUH�KDUYHVW�DQG�ZRXOG�EH�EXIIHUHG
DFFRUGLQJO\���:HWODQGV�WKDW�DUH�QRW�SUR�

YLGHG�ZLWK�EXIIHUV�DUH�H[SHFWHG�WR�UHFHLYH
LPSDFWV�IURP�IRUHVW�KDUYHVW�RSHUDWLRQV�
KRZHYHU��LPSDFWV�DW�WKH�ZDWHUVKHG�OHYHO
ZRXOG�QRW�EH�VLJQLILFDQW���6RPH�RI�WKHVH
RSHUDWLRQV�FRXOG�UHTXLUH�D�6HFWLRQ�����
$JUHHPHQW�ZLWK�&')*�WR�PLQLPL]H�DQG
PLWLJDWH�HIIHFWV�WR�ILVK�DQG�ZLOGOLIH�UH�
VRXUFHV���3$/&2ªV�SURSRVHG�6HFWLRQ�����
$JUHHPHQW�FRYHUV�FHUWDLQ�W\SHV�RI�DFWLYL�
WLHV�DQG�SURYLGHV�PLWLJDWLRQ�IRU�WKHLU�HI�
IHFWV��3$/&2��������9ROXPH�9,��3DUW�(��
$FWLYLWLHV�QRW�FRYHUHG�E\�3$/&2ªV�SUR�
SRVHG�6HFWLRQ������$JUHHPHQW�ZRXOG�EH
VXEMHFW�WR�LQGLYLGXDO�6HFWLRQ������$JUHH�
PHQWV��WKH�WHUPV�RI�ZKLFK�ZRXOG�EH�QHJR�
WLDWHG�ZLWK�3$/&2�RQ�D�FDVH�E\�FDVH�EDVLV�

$OWHUQDWLYH��E�LV�LGHQWLFDO�WR�$OWHUQDWLYH��
H[FHSW�IRU�WKH�WUDQVIHU�RI�(ON�5LYHU�7LPEHU
&RPSDQ\�ODQGV���7KHUHIRUH��WKH�DSSUR[L�
PDWHO\�IRXU�DFUHV�RI�ZHWODQGV�RFFXUULQJ�RQ
(ON�5LYHU�7LPEHU�&RPSDQ\�RZQHUVKLS
ZRXOG�QRW�EH�WUDQVIHUUHG�WR�3$/&2��WKUHH
DFUHV��RU�WR�WKH�5HVHUYH��RQH�DFUH��DQG
ZRXOG�EH�PDQDJHG�DFFRUGLQJ�WR�&')
UHJXODWLRQV��GLVFXVVHG�HDUOLHU��

1R�VLJQLILFDQW�LPSDFWV�DUH�DQWLFLSDWHG�WR
RFFXU�RQ�3$/&2ªV�RU�(ON�5LYHU�7LPEHU
&RPSDQ\ªV�RZQHUVKLS�XQGHU�WKHVH�DOWHUQD�
WLYHV���+RZHYHU��ERWK�$OWHUQDWLYHV���DQG��D
KDYH�WKH�OHDVW�OHYHO�RI�SURWHFWLRQ�IRU�ZHW�
ODQG�UHVRXUFHV�ZKHQ�FRPSDUHG�WR�WKH�RWKHU
DOWHUQDWLYHV�GXH�WR�VPDOOHU�QR�KDUYHVW
EXIIHUV�DORQJ�ULSDULDQ�]RQHV�

$OWHUQDWLYH����3URSHUW\�ZLGH�6HOHFWLYH
+DUYHVW�
7KLV�DOWHUQDWLYH�SURYLGHV�WKH�VHFRQG�
ODUJHVW�QR�KDUYHVW�DUHD�RI�DOO�WKH�DOWHUQD�
WLYHV�DQG��WKHUHIRUH��ZRXOG�KDYH�IHZHU�SR�
WHQWLDO�HIIHFWV�RQ�ZHWODQG�UHVRXUFHV�WKDQ
$OWHUQDWLYHV���DQG�����$OWHUQDWLYH���LV�PRUH
SURWHFWLYH�WKDQ�$OWHUQDWLYH�����$SSUR[L�
PDWHO\�����DFUHV�RI�ZHWODQGV�DUH�IRXQG
ZLWKLQ�&ODVV�,��,,��DQG�,,,�QR�KDUYHVW
50=V���7KLV�DOWHUQDWLYH�SURYLGHV�IXOO�SUR�
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Table 3.7-5.  Comparison of Wetland Protection by Alternative

Alternative 1 2 2 a 3 4

No Harvest 1/ 401 81 77 396 172

Selective Harvest Within RMZ Buffer 2/ 0 243 243 13 206

No Buffer (RMZ) 3/ 85 162 162 77 108

Total Wetland Acres 486 486 482 486 486
1/   Includes the reserves, RMZs, and other no-harvest buffers (wildlife, old-growth).

2/   See Section 3.7.4.3 for description of management within buffers.

3/   Harvest areas would be surveyed before timber management activities; wetlands containing aquatic life would receive a Class II
buffer (California FPRs).

Source:  Foster Wheeler Environmental Corporation, 1998

WHFWLRQ�IRU�WKH�ZHWODQGV�LQ�ULSDULDQ�DUHDV
WKURXJK�WKH�GHVLJQDWHG�����IRRW��QR�KDUYHVW
50=V�RQ�&ODVV�,�VWUHDPV������IRRW�50=V�RQ
&ODVV�,,�VWUHDPV��DQG�����IRRW�50=V�RQ
&ODVV�,,,�VWUHDPV���$OWKRXJK�WKHVH�DUHDV
ZRXOG�EH�VXEMHFW�WR�VHOHFWLYH�KDUYHVW�DIWHU
ZDWHUVKHG�DQG�VLWH�VSHFLILF�DQDO\VLV��WKHVH
DQDO\VHV�ZRXOG�LGHQWLI\�ZHWODQGV�DQG�SUR�
YLGH�PHDVXUHV�WR�SURWHFW�WKHP��UHVXOWLQJ�LQ
OHVV�WKDQ�VLJQLILFDQW�HIIHFWV���)XOO�SURWHFWLRQ
ZRXOG�EH�SURYLGHG�IRU�WKH�DSSUR[LPDWHO\
����DFUHV�LQ�ROG�JURZWK�5HVHUYH�DUHDV�

$SSUR[LPDWHO\����DFUHV�RI�ZHWODQGV�DUH
IRXQG�ZLWKLQ�EXIIHU�DUHDV���7KHVH�DUHDV
ZRXOG�UHFHLYH�UHGXFHG�KDUYHVW��ZKLFK�ZRXOG
KDYH�PLQLPDO�HIIHFWV�RQ�WKH�ZHWODQGV���7KH
DSSUR[LPDWHO\����DFUHV�RI�ZHWODQGV�RXWVLGH
WKH�50=V�DQG�+HDGZDWHUV�5HVHUYH�FRXOG�EH
DIIHFWHG�GLUHFWO\��YHJHWDWLRQ�DQG�K\GURORJ\
DOWHUDWLRQ��DQG�LQGLUHFWO\��VHGLPHQWDWLRQ
IURP�XSVORSH�KDUYHVW��E\�WLPEHU�KDUYHVW
RSHUDWLRQV���3HU�&')�UHJXODWLRQV�ZHWODQGV
ZRXOG�EH�VXUYH\HG�EHIRUH�KDUYHVW�DQG�EXII�
HUHG�DFFRUGLQJO\��UHVXOWLQJ�LQ�QR�VLJQLILFDQW
LPSDFWV�

:HWODQGV�ZLWKLQ�50=V�DQG�5HVHUYH�QR�
KDUYHVW�DUHDV������DFUHV��ZRXOG�UHFHLYH�IXOO
SURWHFWLRQ�IURP�URDG�VHGLPHQWDWLRQ���:HW�
ODQGV�ORFDWHG�RXWVLGH�RI�QR�KDUYHVW�DUHDV
DQG�50=V�����DFUHV��FRXOG�EH�QHJDWLYHO\
DIIHFWHG�E\�VHGLPHQWDWLRQ�GXH�WR�URDGV�
+RZHYHU��WKLV�DOWHUQDWLYH�ZRXOG�UHGXFH

VHGLPHQW�GHOLYHU\�WR�VWUHDPV��ZHWODQGV��RQ
3$/&2�SURSHUW\�E\�LQFRUSRUDWLQJ�D�]HUR
QHW�VHGLPHQW�GLVFKDUJH�UHTXLUHPHQW�RQ�WKH
ILYH�ZDWHUVKHGV�LGHQWLILHG�E\�&')�DV�FX�
PXODWLYHO\�LPSDFWHG�IRU�VHGLPHQW����$GGL�
WLRQDOO\��LW�ZRXOG�LQFRUSRUDWH�WKH�SURFH�
GXUHV�IRU�URDG�VHGLPHQW��:HDYHU�DQG�+D�
JDQV��������DQG�ZRXOG�XVH�VHGLPHQW�VRXUFH
LQYHVWLJDWLRQV�RI�WKH�ORZHU�(HO�5LYHU
�3DFLILF�:DWHUVKHG�$VVRFLDWHV��������XQ�
SXEOLVKHG�UHSRUW��WR�EHJLQ�PLQLPL]LQJ�H[�
LVWLQJ�VHGLPHQW�GHOLYHU\�WR�VWUHDPV��7KHVH
WZR�SURFHGXUHV�ZRXOG�EH�DSSOLHG�DW�UDWHV
WKDW�ZRXOG�DGGUHVV�DOO�+8V�RQ�3$/&2ªV
RZQHUVKLS�E\�WKH�HQG�RI�WKH����\HDU�+&3
SHULRG�

$OWHUQDWLYH�����������DFUH�1R�KDUYHVW�3XE�
OLF�5HVHUYH�
7KLV�DOWHUQDWLYH�SURYLGHV�JUHDWHU�SURWHFWLRQ
WR�ZHWODQG�UHVRXUFHV�WKDQ�$OWHUQDWLYHV��
DQG��D��EXW�OHVV�SURWHFWLRQ�WKDQ�$OWHUQD�
WLYHV���DQG�����8QGHU�WKLV�DOWHUQDWLYH��50=V
IRU�&ODVV�,��,,��DQG�,,,�VWUHDPV�DUH�WKH�VDPH
DV�IRU�$OWHUQDWLYH����7DEOH����������7KHUH�
IRUH��WKLV�DOWHUQDWLYH�ZRXOG�SURYLGH�WKH
VDPH�OHYHO�RI�SURWHFWLRQ�WR�ZHWODQG�UH�
VRXUFHV�ORFDWHG�ZLWKLQ�50=V�DV�GLVFXVVHG
ZLWKLQ�$OWHUQDWLYH�����+RZHYHU��DQ�DGGL�
WLRQDO�����DFUHV�RI�ZHWODQGV�ZRXOG�EH�IXOO\
SURWHFWHG�ZLWKLQ�WKH�HVWDEOLVKHG��������
DFUH�+HDGZDWHUV�5HVHUYH��UHVXOWLQJ�LQ����
IXOO\�SURWHFWHG�ZHWODQG�DFUHV��7DEOH��������
$SSUR[LPDWHO\�����DFUHV�RI�ZHWODQGV�RFFXUV
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ZLWKLQ�UHGXFHG�KDUYHVW�50=V�RQ�3$/&2
SURSHUW\��UHVXOWLQJ�LQ�PLQLPDO�HIIHFWV�GXH
WR�WKH�ORZ�OHYHO�RI�KDUYHVW���$SSUR[LPDWHO\
����DFUHV�RI�ZHWODQGV�RXWVLGH�RI�WKH�QR�
KDUYHVW�DUHDV�DQG�50=�EXIIHUV�FRXOG�EH
QHJDWLYHO\�LPSDFWHG�E\�WLPEHU�KDUYHVW�RS�
HUDWLRQV��GLVFXVVHG�LQ�$OWHUQDWLYH������6HGL�
PHQWDWLRQ�HIIHFWV�IURP�URDGV�ZRXOG�EH
VLPLODU�WR�$OWHUQDWLYH�����$GGLWLRQDOO\�
ZHWODQGV�LGHQWLILHG�DV�&ODVV�,,�RU�RWKHUZLVH
VLJQLILFDQW�ZRXOG�EH�SURYLGHG�EXIIHUV��OHVV�
HQLQJ�SRWHQWLDO�LPSDFWV���7KH�HIIHFWV�RQ
ZHWODQGV�DUH�OHVV�WKDQ�VLJQLILFDQW�XQGHU
$OWHUQDWLYHV���DQG��D�

������ 5LSDULDQ�/DQGV

�������� $IIHFWHG�(QYLURQPHQW

5LSDULDQ�ODQGV�LQFOXGH�LQVWUHDP�KDELWDW
DQG�VWUHDP�FKDQQHOV��DGMDFHQW�IORRGSODLQV
�GLVFXVVHG�LQ�6HFWLRQ�������DQG�ZHWODQGV�
5DHGHNH��������GHVFULEHV�ULSDULDQ�V\VWHPV
DV�KDYLQJ�ORQJ��OLQHDU�VKDSHV�ZLWK�KLJK
HGJH�WR�DUHD�UDWLRV�DQG�PLFURFOLPDWHV�GLV�
WLQFW�IURP�WKRVH�RI�DGMDFHQW�XSODQG�DUHDV�
:DWHU�LV�SUHVHQW�DW�RU�QHDU�WKH�VRLO�VXUIDFH
GXULQJ�DOO�RU�SDUW�RI�WKH�\HDU��UHVXOWLQJ�LQ
YDULDEOH�VRLO�PRLVWXUH�FRQGLWLRQV�DQG�GLV�
WLQFW�SODQW�FRPPXQLWLHV���3HULRGLF�IORRGLQJ
FDXVHV�KDELWDW�GLVWXUEDQFHV�WKDW�UHVXOW�LQ�D
JUHDWHU�QDWXUDO�SODQW�GLYHUVLW\�WKDQ�LV�SUHV�
HQW�LQ�WKH�VXUURXQGLQJ�XSODQG�DUHDV���7KH
DUHD�DGMDFHQW�WR�VWUHDPV�DOVR�FRQWULEXWHV
VXEVWDQWLDOO\�WR�WKH�TXDOLW\�RI�DTXDWLF�KDEL�
WDW��DV�GLVFXVVHG�LQ�5LSDULDQ�)XQFWLRQV�EH�
ORZ���7KH�50=V�GLVFXVVHG�LQ�WKH�DOWHUQD�
WLYHV�PD\�EH�PXFK�ZLGHU�WKDQ�DQ\�WUXH�UL�
SDULDQ�KDELWDW��DV�LGHQWLILHG�E\�GLVWLQFW�PL�
FURFOLPDWHV��VRLO�PRLVWXUH�FRQGLWLRQV��RU
SODQW�FRPPXQLWLHV�

5LSDULDQ�)XQFWLRQV
0DQ\�DXWKRUV�KDYH�UHYLHZHG�WKH�YDULRXV
IXQFWLRQV�RI�ULSDULDQ�V\VWHPV��H�J���.DUU
DQG�6FKORVVHU��������0HHKDQ�HW�DO��������
5DHGHNH��������%LOE\��������0XUSK\�DQG
0HHKDQ��������%HVFKWD��������&DVWHOOH�HW
DO�����������6RPH�FRPPRQO\�UHFRJQL]HG�IXQF�

WLRQV�RI�VWUHDP�ULSDULDQ�ODQGV�LQFOXGH�WKH
IROORZLQJ�

• 3URYLGLQJ�SURWHFWLYH�FDQRS\�WKDW�VKDGHV
WKH�VWUHDP�FKDQQHO��ZKLFK�KHOSV�WR
PDLQWDLQ�VWUHDP�WHPSHUDWXUHV��VHH�6HF�
WLRQ�����

• &RQWULEXWLQJ�/:'�WR�VWUHDPV��WKXV
VKDSLQJ�FKDQQHO�PRUSKRORJ\��UHWDLQLQJ
RUJDQLF�PDWWHU��DQG�SURYLGLQJ�LQVWUHDP
FRYHU�IRU�DTXDWLF�RUJDQLVPV

• $GGLQJ�OHDI�DQG�QHHGOH�OLWWHU�WR�VWUHDPV
WKDW�IXHO�WKH�DTXDWLF�IRRG�FKDLQ

• 6WDELOL]LQJ�VWUHDPEDQNV�DQG�PDLQ�
WDLQLQJ�XQGHUFXW�EDQNV�WKDW�RIIHU�SULPH
KDELWDW�IRU��VDOPRQ�DQG�WURXW

• &RQWUROOLQJ�VHGLPHQW�LQSXWV�IURP�VXU�
IDFH�HURVLRQ

• 5HJXODWLQJ�QXWULHQW�DQG�SROOXWDQW�LQ�
SXWV�WR�VWUHDPV

• 6ORZLQJ�ZDWHU�YHORFLW\�RQ�WKH�IORRG�
SODLQ��WKXV�LQKLELWLQJ�HURVLRQ�DORQJ
VWUHDP�DQG�ULYHU�EDQNV��WKHUHE\�UH�
GXFLQJ�VHGLPHQW�LQSXW�WR�VWUHDPV

7KHVH�IXQFWLRQV�RI�ULSDULDQ�ODQGV�DUH�LQWH�
JUDO�WR�WKH�PDLQWHQDQFH�DQG�GHYHORSPHQW�RI
D�IXQFWLRQLQJ�DTXDWLF�V\VWHP�WKDW�VXFFHVV�
IXOO\�VXSSRUWV�VDOPRQ�DQG�WURXW�SRSXOD�
WLRQV���5LSDULDQ�ODQGV�FDQ�DOVR�SURYLGH�FULWL�
FDO�KDELWDWV�IRU�PDQ\�WHUUHVWULDO�DQG�VHPL�
DTXDWLF�RUJDQLVPV��VHH�6HFWLRQ�������DQG
VHUYH�DV�PLJUDWLRQ�RU�GLVSHUVLRQ�FRUULGRUV
IRU�ZLOGOLIH�VSHFLHV��)(0$7����������6RPH�RI
WKHVH�EHQHILWV�DUH�GHULYHG�IURP�WKH�DYDLO�
DELOLW\�RI�ZDWHU�DQG�XQLTXH�PLFURFOLPDWHV
ZLWKLQ�ULSDULDQ�ODQGV�

5LSDULDQ�/DQG�3URWHFWLRQ
:LWKLQ�WKH�VFLHQWLILF�FRPPXQLW\��SURWHFWLRQ
RI�ULSDULDQ�ODQGV�LV�FRQVLGHUHG�FHQWUDO�WR
VDOPRQLG�FRQVHUYDWLRQ�HIIRUWV��)(0$7�
������&HGHUKROP��������0XUSK\��������
3URWHFWLRQ�RI�ZDWHU�TXDOLW\�DQG�ILVK�KDELWDW
LV�JLYHQ�KLJKHVW�PDQDJHPHQW�SULRULW\��EXW
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EXIIHUV�PD\�DOVR�EH�GHVLJQHG�WR�EHQHILW
ZLOGOLIH�DQG�RWKHU�QRQ�ILVK�DTXDWLF�VSHFLHV�

50=V��DOVR�NQRZQ�DV�VWUHDP�EXIIHUV��DUH
ODQGV�LPPHGLDWHO\�DGMDFHQW�WR�VWUHDP
FKDQQHOV�RU�IORRGSODLQV���7KHVH�DUHDV�DUH
HVWDEOLVKHG�WR�SURWHFW�DQG�PDLQWDLQ�IXQF�
WLRQV�RI�WKH�ULSDULDQ�ODQGV�DQG�DTXDWLF�UH�
VRXUFHV�E\�UHVWULFWLQJ�RU�HOLPLQDWLQJ�ODQG�
XVH�DFWLYLWLHV�ZLWKLQ�DQ�DGPLQLVWUDWLYHO\
GHILQHG�DUHD���5LSDULDQ�PDQDJHPHQW�PRVW
RIWHQ�LQYROYHV�WZR�PDLQ�IHDWXUHV�������HV�
WDEOLVKPHQW�RI�D�SURWHFWLYH�EXIIHU�ZLGWK�DQG
����UHVWULFWLRQV�RQ�DOORZDEOH�DFWLYLWLHV��H�J��
WLPEHU�KDUYHVW�SUHVFULSWLRQV��ZLWKLQ�WKH
EXIIHU�

&$/,)251,$�)356

8QGHU�)35V��&')������D���WKH�ULSDULDQ�V\V�
WHP�LV�PDQDJHG�DFFRUGLQJ�WR�ZDWHU�FRXUVH
DQG�ODNH�SURWHFWLRQ�]RQHV��:/3=V���7KH
ZLGWK�UHTXLUHPHQWV�RI�WKH�:/3=V�GHSHQG
RQ�VWUHDP�FODVV��VLGHVORSH��DQG�\DUGLQJ
PHWKRG��7DEOH����������)RU�&ODVV�,��ILVK�
EHDULQJ��VWUHDPV��WKH�:/3=�ZLGWK�UDQJHV
IURP����IHHW�ZKHUH�VLGHVORSHV�DUH�OHVV�WKDQ
���SHUFHQW�WR�����IHHW�ZKHUH�VLGHVORSHV�H[�
FHHG����SHUFHQW���)RU�&ODVV�,,��QRQ�ILVK�
VWUHDPV��WKH�:/3=�ZLGWK�UDQJHV�IURP
���IHHW�ZKHUH�VLGHVORSHV�DUH�OHVV�WKDQ
���SHUFHQW�WR�����IHHW�ZKHUH�VLGHVORSHV�H[�
FHHG����SHUFHQW���7KH�:/3=V�DORQJ�&ODVV�,
DQG�,,�VWUHDPV�LQ�DUHDV�RI�VWHHS�VLGHVORSHV
FDQ�EH�UHGXFHG�LI�FDEOH�\DUGLQJ�LV�XVHG�LQ�
VWHDG�RI�WUDFWRU�\DUGLQJ���7KH�QHHG�IRU�DQG
ZLGWK�RI�:/3=V�DORQJ�&ODVV�,,,��QR�DTXDWLF
OLIH��ZDWHUFRXUVHV�DUH�GHWHUPLQHG�E\�RQ�VLWH
LQVSHFWLRQ���,Q�DGGLWLRQ��DFWLYLWLHV�LQ�ULSDU�
LDQ�DUHDV�PD\�EH�VXEMHFW�WR�)LVK�DQG�*DPH
&RGH�6HFWLRQ������DQG��WKHUHIRUH��PD\�UH�
TXLUH�D�6HFWLRQ������$JUHHPHQW�ZLWK
&')*���3$/&2ªV�SURSRVHG�6HFWLRQ�����
$JUHHPHQW�FRYHUV�FHUWDLQ�W\SHV�RI�WKHVH
DFWLYLWLHV�DQG�SURYLGHV�PLWLJDWLRQ�IRU�WKHLU
HIIHFWV�RQ�ILVK�DQG�ZLOGOLIH��3$/&2�������
9ROXPH�9,��3DUW�(����$FWLYLWLHV�QRW�FRYHUHG
E\�3$/&2ªV�SURSRVHG�6HFWLRQ������$JUHH�
PHQW�ZRXOG�EH�VXEMHFW�WR�LQGLYLGXDO�6HFWLRQ
�����$JUHHPHQWV��WKH�WHUPV�RI�ZKLFK�ZRXOG

EH�QHJRWLDWHG�RQ�D�FDVH�E\�FDVH�EDVLV�ZLWK
3$/&2�

5LSDULDQ�&RQGLWLRQ
:/3=�UHTXLUHPHQWV��&')������D��IRU�ZLGWK
E\�VORSH�DQG�VWUHDP�FODVVHV�ZHUH�XVHG�WR
GHWHUPLQH�WKH�DPRXQW�RI�ULSDULDQ�ODQG
DYDLODEOH�RQ�3$/&2�DQG�(ON�5LYHU�7LPEHU
&RPSDQ\�ODQGV���&ODVV�,,,�VWUHDPV�ZHUH
JLYHQ�D�VWDQGDUG�EXIIHU�RI����IHHW�WR�HQVXUH
WKDW�ULSDULDQ�DUHDV�DGMDFHQW�WR�&ODVV�,,,
VWUHDPV�ZHUH�UHSUHVHQWHG�LQ�WKH�ULSDULDQ
ODQG�DFUHDJH��GHVSLWH�WKH�IDFW�WKDW�GHYHORS�
PHQW�RI�:/3=V�XQGHU�)35V�LV�UDUH���2I�WKH
WRWDO���������DFUHV�LQ�WKH�VXPPHG�+8V�
WKHUH�LV�DSSUR[LPDWHO\��������DFUHV�RI
:/3=V���2I�WKLV���������DFUHV�RI�:/3=V�LV
RQ�3$/&2�ODQGV��7DEOH���������DQG����
DFUHV�RI�:/3=V�LV�RQ�(ON�5LYHU�7LPEHU
&RPSDQ\�ODQGV���8QGHU�FXUUHQW�:/3=
UXOHV��DSSUR[LPDWHO\�IRXU�SHUFHQW�RI�WKH
ODQG�EDVH�LV�FODVVLILHG�DV�ULSDULDQ�

3$/&2�LV�SURSRVLQJ�WR�PDQDJH�LWV�ODQGV
XVLQJ�:/3=V���8QGHU�WKH�6<3�DQG�+&3�
WKH�ZLGWKV�RI�WKHVH�PDQDJHPHQW�]RQHV�DQG
SUHVFULSWLRQV�ZLWKLQ�WKH�]RQHV�GLIIHU�IURP
&')ªV�)35V���,Q�JHQHUDO��3$/&2ªV�SURSRVHG
PDQDJHPHQW�SURYLGHV�D�JUHDWHU�OHYHO�RI
SURWHFWLRQ�IRU�ULSDULDQ�UHVRXUFHV���+RZHYHU�
&')ªV�:/3=�ZLGWKV�DQG�SUHVFULSWLRQV�ZHUH
XVHG�WR�HVWLPDWH�WKH�DYDLODEOH�ULSDULDQ
ODQGV�WKDW�H[LVW�XQGHU�UHFHQW�&DOLIRUQLD
)35V��SULRU�WR�FRKR�FRQVLGHUDWLRQV�

5,3$5,$1�9(*(7$7,21�,19(1725<

9HJHWDWLRQ�VWUXFWXUH�ZLWKLQ�WKH�:/3=�LV
GHVFULEHG�LQ�WHUPV�RI�VHUDO�DQG�YHJHWDWLRQ
VWDJH���6HUDO�VWDJH�FODVVLILFDWLRQV�IRU�WKHVH
DUHDV�DUH�FDWHJRUL]HG�E\�3$/&2��������DV
IRUHVW�RSHQLQJ��\RXQJ�IRUHVW��PLG�VHUDO�IRU�
HVW��ODWH�VHUDO�IRUHVW��XQFXW�ROG�JURZWK�
SUDLULH��RSHQ�QDWXUDO��DQG�KDUGZRRG��IRU
GHILQLWLRQ�RI�WKH�VHUDO�VWDJHV��VHH�6HFWLRQ
�����

7DEOH�������FKDUDFWHUL]HV�YHJHWDWLRQ�LQ�WKH
:/3=�IRU�HDFK�K\GURORJLF�XQLW�IRU�3$/&2
DQG�(ON�5LYHU�7LPEHU�&RPSDQ\�ODQGV���,Q�
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Table 3.7-6.  Minimum California Forest Practice Rules’ Widths Required for WLPZs by
Slope Class and Stream Class1/

Stream Class (ft)
Slope Class
(percent)

Class I

Fish-Bearing

Stream Class II

Nonfish-Bearing

Stream Class III

(No Aquatic Life)
<30 percent 75 50 Site-specific2/

30 to 50 percent 100 75 Site-specific2/

>50 percent 1503/ 1004/ Site-specific2/

Source: CDF, 1997a

1/  Measured as slope distance (i.e., compared to horizontal distance).

2/  The need for and width of WLPZs is determined by on-site inspection.

3/  Subtract 50 feet for cable yarding.

4/  Subtract 25 feet for cable yarding.

WHQVLYH�WLPEHU�KDUYHVW�DQG�URDG�EXLOGLQJ
KDYH�UHVXOWHG�LQ�PDMRU�FKDQJHV�LQ�ULSDULDQ
YHJHWDWLRQ�DQG�KDELWDW�LQ�WKH�3URMHFW�$UHD
�.HOVH\��������$QGHUVRQ��������=LHPHU�
������1RODQ�DQG�-DQGD��������6DOR�DQG
&XQG\����������:LWKLQ�WKH�3$/&2�DQG�(ON
5LYHU�7LPEHU�&RPSDQ\�ODQGV���������DFUHV
�ZLWKLQ�WKH����+8V��LV�FODVVLILHG�DV�ULSDULDQ
ODQGV��XVLQJ�H[LVWLQJ�:/3=�ZLGWKV����7KHVH
ULSDULDQ�ODQG�ZLGWKV��GHULYHG�IURP�3$/&2
�����*,6�OD\HU��DUH�EDVHG�RQ�GLIIHUHQW
VWUHDP�W\SHV��&ODVV�,��,,��DQG�,,,��UDWKHU
WKDQ�ILHOG�YHULILHG�ULSDULDQ�HFRV\VWHPV���2I
WKLV�WRWDO�����SHUFHQW�FRPSULVHV�\RXQJ�IRU�
HVW��������DFUHV��DQG�IRUHVW�RSHQLQJV�����
DFUHV������SHUFHQW�LV�PLG�VHUDO��������DFUHV��
ZKLOH����SHUFHQW�LV�ODWH�VXFFHVVLRQDO�IRUHVW
�������DFUHV��DQG�XQFXW�ROG�JURZWK�����
DFUHV����7KH�UHPDLQLQJ����SHUFHQW�RI�WKH
ULSDULDQ�DUHDV�LV�ODQG�WKDW�GRHV�QRW�VXSSRUW
FRQLIHUV��H�J���SUDLULH�DQG�QRQ�IRUHVWHG
ODQGV��

$OWKRXJK����SHUFHQW�RI�ULSDULDQ�YHJHWDWLRQ
LQ�WKH�3$/&2�DQG�(ON�5LYHU�7LPEHU�&RP�
SDQ\�ODQGV�LV�ODWH�VHUDO�VWDJH�RU�ROG�JURZWK
IRUHVW��WKH�ODUJHVW�SURSRUWLRQ�����SHUFHQW��LV
IRXQG�LQ�WKH�(ON�5LYHU��)UHVKZDWHU�&UHHN�
DQG�/RZHU�(HO�+8V���$SSUR[LPDWHO\
���SHUFHQW�RI�WKH�WRWDO�ULSDULDQ�YHJHWDWLRQ
WKDW�FRPSULVHV�\RXQJ��RSHQ�IRUHVW��DQG�PLG�
VHUDO�IRUHVW�LV�IRXQG�LQ�WKH�9DQ�'X]HQ��%HDU

5LYHU��/DZUHQFH�&UHHN��DQG�/RZHU�(HO
+8V�

52$'6�,1�5,3$5,$1�/$1'6

5RDG�HQJLQHHUV�KDYH�RIWHQ�WDNHQ�DGYDQWDJH
RI�IODW�ERWWRPODQGV�DORQJ�ULYHUV�IRU�URDG
EXLOGLQJ�RU�KDYH�XVHG�ROG�UDLOURDG�JUDGHV
WKDW�KLVWRULFDOO\�KDG�UDLOURDG�WUDFNV���0DQ\
ULSDULDQ�URDGV�RQ�3$/&2ªV�ODQG�IROORZ�ROG
UDLOURDG�JUDGHV���7KHVH�URDGV�KDYH�GLV�
SODFHG�ULSDULDQ�YHJHWDWLRQ�RQ�WKH�IORRG
SODLQ���,Q�QDUURZ�FDQ\RQV�ZLWK�OLPLWHG�ERW�
WRPODQGV��URDGV�FRPPRQO\�KDYH�EHHQ�OR�
FDWHG�RQ�WKH�VLGHVORSH�ZLWKLQ�WKH�ULSDULDQ
]RQH���(YHQ�LQ�WKH�DEVHQFH�RI�WKHVH�ORQJLWX�
GLQDO�LPSDFWV��WKH�FRQWLQXLW\�RI�WKH�ULSDULDQ
FRUULGRU�KDV�EHHQ�LQWHUUXSWHG�DW�HDFK
EULGJH�DQG�FXOYHUW�FURVVLQJ��.RQGROI�HW�DO��
�������VHH�6HFWLRQ������IRU�GLVFXVVLRQ�RQ
HIIHFWV�RI�URDG�FURVVLQJV�RQ�ZDWHU�TXDOLW\��
&RQVHTXHQWO\��WKH�HIIHFWV�IURP�URDGV�EXLOW
LQ�ULSDULDQ�ODQGV�KDYH�FKDQJHG�ULSDULDQ
IRUHVW�VWUXFWXUH�DQG�FRPSRVLWLRQ�DQG�FDXVHG
SHUPDQHQW�ODQG�GLVWXUEDQFH���7KHVH
FKDQJHV�KDYH�FDXVHG�WKH�ORVV�RI�VRPH�RU�DOO
ULSDULDQ�IXQFWLRQV�ZLWKLQ�ULSDULDQ�ODQGV�
GHSHQGLQJ�RQ�ZKHUH�URDG�FRQVWUXFWLRQ�KDV
RFFXUUHG���0DMRU�FKDQJHV�WR�WKH�DTXDWLF�V\V�
WHP�KDYH�DOVR�RFFXUUHG�IURP�ULSDULDQ�ODQG
PRGLILFDWLRQV�GXH�WR�URDGV��.RQGROI�HW�DO��
������



Table 3.7-7.  Summary of Riparian and Total Hydrologic Unit Acres by Ownership based on WLPZs

Elk River Lands PALCO Lands Other Ownership Grand Total
WAA HU Riparian Acres Total Acres Riparian Acres Total Acres Riparian Acres Total Acres Riparian Acres Total Acres
Bear/Mattole River Bear River 0 0 1,502 16,538 1,034 49,756 2,536 66,295

Mattole Delta 0 0 291 3,869 1,512 52,602 1,803 56,471
NF Mattole River 0 0 418 5,317 1,163 17,449 1,581 22,765
Upper NF Mattole 0 0 763 8,788 789 8,714 1,552 17,502

Bear/Mattole Riv Total 0 0 2,975 34,512 4,498 128,521 7,472 163,034
Eel River Eel Delta 0 0 858 10,777 2,799 80,835 3,657 91,612

Giants Ave 0 0 102 2,247 4,250 130,722 4,353 132,969
Larabee Cr 0 0 1,459 15,009 447 41,362 1,907 56,370
Lower Eel 0 0 2,795 36,016 888 8,251 3,683 44,266
Sequoia 0 0 985 11,576 1,449 89,381 2,434 100,956

Eel River Total 0 0 6,199 75,624 9,834 350,550 16,033 426,174
Humboldt Bay Elk River 735 9,333 1,350 17,087 447 7,418 2,532 33,838

Freshwater Cr 0 0 1,272 15,427 329 12,239 1,601 27,666
Jacoby Cr 0 0 26 379 299 12,649 325 13,028
Other 0 71 3 87 635 40,952 638 41,109
Salmon Cr 0 65 279 3,694 630 9,242 909 13,001

Humboldt Bay Total 735 9,468 2,929 36,673 2,340 82,500 6,005 128,641
Mad River Butler Valley 0 0 116 1,805 1,119 51,293 1,235 53,098

Iaqua Buttes 0 0 210 2,099 260 36,957 470 39,056
Mad River Total 0 0 326 3,904 1,379 88,250 1,705 92,154
Van Duzen River Van Duzen WAA 0 0 1,943 24,945 1,746 30,422 3,689 55,367
Van Duzen River Total 0 0 1,943 24,945 1,746 30,422 3,689 55,367
Yager Creek Lawrence Cr 0 0 1,356 15,193 886 11,734 2,242 26,926

Lower Yager 0 0 1,236 14,434 17 313 1,253 14,747
Middle Yager 0 0 245 2,401 793 10,415 1,038 12,816
North Yager 0 0 227 2,117 88 27,988 316 30,105

Yager Creek Total 0 0 3,065 34,145 1,785 50,449 4,849 84,594
Grand Total 735 9,468 17,437 209,803 21,581 730,692 39,754 949,963
Source:  Foster Wheeler Environmental Corporation, 1998
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Table 3.7-8.  Summary of Riparian Acres by Seral Stage and Hydrologic Unit for PALCO and Elk River Lands Based on WLPZs

Open Forest Young Mid- Late Old
Natural Grass Hardwood Openings Forest Seral Seral Growth

WAA Name Hydrologic Unit (ON) (G) (H) (O) (Y) (M) (L) (OG) Total
PALCO Lands
Bear/Mattole River Bear River 224 12 0 22 25 1,096 17 106 1,502

Mattole Delta 1 6 0 3 14 266 1 0 291
NF Mattole River 50 2 0 6 20 83 32 226 418
Upper NF Mattole 120 47 31 0 9 483 38 34 763

Bear/Mattole River Total 395 67 31 31 68 1,929 89 366 2,975
Eel River Eel Delta 13 5 9 20 75 360 371 5 858

Giants Ave 0 0 0 0 21 64 17 0 102
Larabee Creek 122 5 219 82 134 508 313 75 1,459
Lower Eel 163 10 12 131 409 1,060 1,004 6 2,795
Sequoia 107 1 9 25 242 322 259 19 985

Eel River Total 405 23 248 258 881 2,315 1,964 105 6,199
Humboldt Bay Elk River 1 0 24 38 236 521 388 142 1,350

Freshwater Creek 12 0 18 21 105 413 698 7 1,272
Jacoby Creek 0 0 0 0 0 16 10 0 26
Other 0 0 0 0 0 1 2 0 3
Salmon Creek 0 0 2 4 28 76 30 138 279

Humboldt Bay Total 14 0 44 63 369 1,026 1,128 286 2,929
Mad River Butler Valley 0 3 7 0 0 106 0 0 116

Iaqua Buttes 0 7 6 0 0 198 0 0 210
Mad River Total 0 10 13 0 0 304 0 0 326
Van Duzen River Van Duzen WAA 176 16 6 15 165 1,179 378 6 1,943
Van Duzen River Total 176 16 6 15 165 1,179 378 6 1,943
Yager Creek Lawrence Creek 33 6 0 19 544 506 120 128 1,356

Lower Yager 202 0 2 6 291 443 255 38 1,236
Middle Yager 0 0 0 2 97 79 15 51 245
North Yager 28 0 12 2 91 88 3 4 227

Yager Creek Total 263 7 14 28 1,023 1,117 392 221 3,065
Total 1,253 123 356 395 2,507 7,870 3,951 984 17,437
Elk River Lands
Humboldt Bay Elk River 123 0 0 0 38 89 485 0 735

Salmon Creek 0 0 0 0 0 0 0 0 0
Humboldt Bay Total 123 0 0 0 38 89 485 0 736
Total 123 0 0 0 38 89 485 0 736
Grand Total 1,376 123 356 395 2,545 7,959 4,436 984 18,173
Source:  Foster Wheeler Environmental Corporation, 1998
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7DEOH�������VKRZV�WKH�PLOHV�DQG�DFUHV�RI
URDG�WKDW�FXUUHQWO\�H[LVW�ZLWKLQ�:/3=V�RQ
3$/&2�DQG�(ON�5LYHU�7LPEHU�&RPSDQ\
ODQGV�IRU�HDFK�+8���5RDGV�YDU\�LQ�ZLGWK�RQ
3$/&2�DQG�(ON�5LYHU�7LPEHU�&RPSDQ\
ODQGV��DYHUDJLQJ�EHWZHHQ����DQG����IHHW
ZKHQ�FRQVLGHULQJ�WKH�HQWLUH�URDG�SULVP���$Q
DYHUDJH�ZLGWK�RI����IHHW�ZDV�XVHG�WR�FDOFX�
ODWH�WKH�DFUHV�RI�ULSDULDQ�ODQGV�FXUUHQWO\
FRQYHUWHG�WR�URDG���2Q�3$/&2�ODQGV��WKHUH
DUH����PLOHV�RI�URDG�IRXQG�ZLWKLQ�WKH
:/3=V���0RVW�����SHUFHQW��RI�WKHVH�URDGV
DUH�IRXQG�LQ�WKH�9DQ�'X]HQ�����PLOHV��DQG
/RZHU�(HO�����PLOHV��+8V���$SSUR[LPDWHO\
����WR�����SHUFHQW�RI�WKH�DFUHV�RI�ULSDULDQ
ODQG�KDYH�EHHQ�FRQYHUWHG�WR�DFUHV�RI�URDG�LQ
PRVW�RI�WKH�+8V���7KH�(ON�5LYHU
�����SHUFHQW���9DQ�'X]HQ������SHUFHQW��
/RZHU�<DJHU������SHUFHQW���DQG�/DZUHQFH
&UHHN������SHUFHQW��+8V��KRZHYHU��H[FHHG
IRXU�SHUFHQW���7KH�0DWWROH�'HOWD
�����SHUFHQW���1RUWK�)RUN�0DWWROH
�����SHUFHQW���8SSHU�1RUWK�)RUN�0DWWROH
�����SHUFHQW���-DFRE\�&UHHN������SHUFHQW��
%XWOHU�9DOOH\������SHUFHQW���DQG�,DTXD
%XWWHV������SHUFHQW��KDYH�URDG�DFUHV�RI�OHVV
WKDQ�����SHUFHQW���2Q�(ON�5LYHU�ODQGV�
����SHUFHQW�RI�WKH�ULSDULDQ�ODQG�DFUHV�RQ�WKH
(ON�5LYHU�+8�KDV�EHHQ�FRQYHUWHG�WR�URDG
DFUHV�

*UD]LQJ
$V�GHVFULEHG�LQ�6HFWLRQ������3$/&2�OHDVHV
DSSUR[LPDWHO\�������WR�������DFUHV�RI�LWV
ODQG�IRU�JUD]LQJ���$SSUR[LPDWHO\�����KHDG
RI�FDWWOH��FRZ�FDOI�SDLUV��JUD]H�WKHVH�ODQGV
\HDU�URXQG���0XFK�RI�WKH�JUD]HG�ODQG�LV�OR�
FDWHG�RQ�ULGJHWRSV�DQG�WKHUHIRUH�GRHV�QRW
LPSDFW�ULSDULDQ�UHVRXUFHV��*UD]HG�ODQGV
WKDW�ZHUH�IRXQG�WR�FRQWDLQ�ULSDULDQ�UH�
VRXUFHV�LQFOXGH�6RXWK�5DLQERZ�5DQFK
�������DFUHV���&KDVH�5DQFK��������DFUHV��
DQG�&RUEHWW�5DQFK�����DFUHV����5DQJHODQG
LQYHQWRULHV�KDYH�QRW�EHHQ�FRPSOHWHG�ZLWKLQ
WKHVH�SDUFHOV��WKHUHIRUH��WKH�FXUUHQW�FRQGL�
WLRQ�RI�WKHVH�ODQGV�DQG�ULSDULDQ�DUHDV
ZLWKLQ�WKHP�LV�XQNQRZQ���*UD]LQJ�SUHVVXUH
ZLWKLQ�LQGLYLGXDO�OHDVHG�SDUFHOV�UDQJHV
IURP���WR����DFUHV�SHU�FRZ��DYHUDJLQJ��

DFUHV�SHU�FRZ�RYHUDOO����0DQ\�IDFWRUV
�LQFOXGLQJ�YHJHWDWLRQ�VWUXFWXUH�DQG�FRPSR�
VLWLRQ��WRSRJUDSK\��DQG�ZDWHU�DYDLODELOLW\�
FDQ�LQIOXHQFH�WKH�TXDOLW\�RI�UDQJHODQG�IRU
JUD]LQJ���$SSURSULDWH�JUD]LQJ�SUHVVXUH�IRU
WKHVH�DUHDV�ZDV�HVWLPDWHG�DW�EHWZHHQ���DQG
���DFUHV�SHU�FRZ���6HH�6HFWLRQ�����IRU�IXU�
WKHU�LQIRUPDWLRQ�FRQFHUQLQJ�JUD]LQJ�DQG
DVVRFLDWHG�HIIHFWV�

������ (QYLURQPHQWDO�(IIHFWV

7KH�HVWDEOLVKPHQW�RI�50=V�LV�JHQHUDOO\�DF�
FHSWHG�DV�WKH�PRVW�HIIHFWLYH�ZD\�RI�SURWHFW�
LQJ�DTXDWLF�DQG�ULSDULDQ�KDELWDWV
�&XPPLQV�HW�DO�����������7KH�DQWLFLSDWHG
HIIHFWV�RI�WKH�SURSRVHG�DOWHUQDWLYHV�RQ�UL�
SDULDQ�KDELWDWV�ZHUH�HYDOXDWHG�EDVHG�SUL�
PDULO\�RQ�WKH�FXUUHQW�RU�SURSRVHG�ZLGWKV
DQG�PDQDJHPHQW�SUHVFULSWLRQV�ZLWKLQ
50=V�DQG�WKH�DVVRFLDWHG�DFUHDJHV�RI�WKHVH
KDELWDWV�DV�UHJXODWHG�E\�YDULRXV�VWDWH��IHG�
HUDO��DQG�RU�3$/&2�6<3�+&3�PDQDJHPHQW
UHTXLUHPHQWV�

�������� 5LSDULDQ�)XQFWLRQ�&ULWHULD

&ULWHULD�XVHG�WR�GHWHUPLQH�WKH�HIIHFWLYHQHVV
RI�SURSRVHG�ZLGWK�DQG�PDQDJHPHQW�DFWLYLW\
IRU�HDFK�DOWHUQDWLYH��EDVHG�RQ�WKH�ULSDULDQ
HFRV\VWHP�IXQFWLRQ��DUH�GLVFXVVHG�LQ�6HFWLRQ
����������7KH�HIIHFWLYHQHVV�FDQ�EH�EHVW
HYDOXDWHG�ZLWKLQ�WKH�FRQWH[W�RI�VSHFLILF�SUR�
WHFWLRQ�JRDOV���)RU�H[DPSOH��ULSDULDQ�VWDQ�
GDUGV�GHVLJQHG�WR�SURWHFW�RQO\�VDOPRQLG
KDELWDWV�ZRXOG�GLIIHU�VXEVWDQWLDOO\�IURP
VWDQGDUGV�WR�SURWHFW�RWKHU�ULSDULDQ�
GHSHQGHQW�VSHFLHV��LQFOXGLQJ�DPSKLELDQV�
ELUGV��DQG�PDPPDOV���$V�D�UHVXOW��WKHVH
IXQFWLRQV�DUH�EULHIO\�VXPPDUL]HG��DQG
EXIIHU�ZLGWK�UHTXLUHPHQWV�WKDW�SURYLGH�IXOO
SURWHFWLRQ�WR�D�IXQFWLRQLQJ�DTXDWLF�HFRV\V�
WHP�DUH�LGHQWLILHG�LQ�WKH�IROORZLQJ�VHFWLRQ�

7KH�VXPPDULHV�DUH�EDVHG�RQ�D�ZLGH�YDULHW\
RI�OLWHUDWXUH��DV�GLVFXVVHG�EHORZ���7KH�JHQ�
HUDOL]HG�FXUYHV�LQ�)LJXUHV������D��E��F��G�
DQG�H�LOOXVWUDWH�WKH�UHODWLRQVKLS�EHWZHHQ
ZLGWK�DQG�OHYHO�RI�SURWHFWLRQ���7KHVH�FXUYHV
DUH�JHQHUDOO\�FRQVHUYDWLYH��L�H���WKH\�UHIOHFW



Table 3.7-9.  Miles and Acres of Roads Found in WLPZ by Ownership

Elk River Lands Acres PALCO Acres Other Ownership Acres Grand Total Acres 
WAA HU Miles of Road of Road Miles of Road of Road Miles of Road of Road Miles of Road of Road
Bear/Mattole River Bear River 0.0 0.0 3.9 28.2 1.6 11.8 5.5 40.0

Mattole Delta 0.0 0.0 0.2 1.5 2.8 20.1 3.0 21.6
NF Mattole River 0.0 0.0 0.5 3.3 1.8 13.3 2.3 16.6
Upper NF Mattole 0.0 0.0 1.4 10.4 2.0 14.6 3.4 25.1

Bear/Mattole Riv Total 0.0 0.0 6.0 43.4 8.2 59.9 14.2 103.3
Eel River Eel Delta 0.0 0.0 3.5 25.7 4.6 33.2 8.1 58.9

Giants Ave 0.0 0.0 0.5 3.7 2.7 19.8 3.2 23.6
Larabee Cr 0.0 0.0 7.4 53.8 1.6 11.7 9.0 65.4
Lower Eel 0.0 0.0 12.1 87.8 4.2 30.7 16.3 118.5
Sequoia 0.0 0.0 4.9 35.4 3.6 25.8 8.4 61.2

Eel River Total 0.0 0.0 28.4 206.3 16.7 121.4 45.1 327.7
Humboldt Bay Elk River 2.4 17.4 7.9 57.4 0.8 6.1 11.1 80.9

Freshwater Cr 0.0 0.0 5.3 38.4 0.8 6.1 6.1 44.4
Jacoby Cr 0.0 0.0 0.1 0.4 1.2 8.5 1.2 8.8
Other 0.0 0.0 0.0 0.1 0.6 4.7 0.7 4.8
Salmon Cr 0.0 0.0 1.5 11.1 0.7 5.3 2.3 16.4

Humboldt Bay Total 2.4 17.4 14.8 107.3 4.2 30.7 21.4 155.3
Mad River Butler Valley 0.0 0.0 0.1 1.0 0.4 2.7 0.5 3.7

Iaqua Buttes 0.0 0.0 0.1 1.0 0.0 0.3 0.2 1.3
Mad River Total 0.0 0.0 0.3 2.0 0.4 3.0 0.7 5.0
Van Duzen River Van Duzen WAA 0.0 0.0 11.5 83.6 3.6 26.4 15.1 109.9
Van Duzen River Total 0.0 0.0 11.5 83.6 3.6 26.4 15.1 109.9
Yager Creek Lawrence Cr 0.0 0.0 9.5 69.4 1.1 8.3 10.7 77.7

Lower Yager 0.0 0.0 7.4 53.6 0.0 0.3 7.4 54.0
Middle Yager 0.0 0.0 1.2 8.4 0.7 5.2 1.9 13.5
North Yager 0.0 0.0 1.0 7.6 0.3 2.2 1.3 9.8

Yager Creek Total 0.0 0.0 19.1 139.0 2.2 16.0 21.3 155.0
Grand Total 2.4 17.4 80.0 581.7 35.4 257.3 117.8 856.4
Source:  Foster Wheeler Environmental Corporation, 1998
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WKH�ZLGHVW�EXIIHUV�QHHGHG�WR�SURYLGH�FRP�
SOHWH�SURWHFWLRQ��DV�LGHQWLILHG�LQ�WKH�OLWHUD�
WXUH����1RWH��KRZHYHU��WKDW�WKH�HYDOXDWLRQ�LQ
6HFWLRQ���������DOVR�FRQVLGHUV�OHVVHU�ZLGWKV
DQG�RWKHU�FLUFXPVWDQFHV�DV�DSSURSULDWH�

6WUHDP�6KDGH
&OHDULQJ�VWUHDPVLGH�ULSDULDQ�YHJHWDWLRQ
GXULQJ�WLPEHU�KDUYHVW�FDQ�LQFUHDVH�VRODU
LQVXODWLRQ�WR�D�VWUHDP��UDLVLQJ�VWUHDP�WHP�
SHUDWXUHV�DERYH�ZDWHU�TXDOLW\��VWDQGDUGV�
+LJK�VWUHDP�WHPSHUDWXUH�VLJQLILFDQWO\�DI�
IHFWV�WKH�DTXDWLF�HQYLURQPHQW�DQG�DVVRFL�
DWHG�VSHFLHV��LQFOXGLQJ�ILVK��%HVFKWD�HW�DO��
������

7R�GHWHUPLQH�ZKHWKHU�ULSDULDQ�KDELWDW�SUR�
YLGHV�VKDGH�WR�VWUHDP�FKDQQHOV��VHYHUDO
VLWH�VSHFLILF�IDFWRUV�PXVW�EH�FRQVLGHUHG�
7KHVH�LQFOXGH�FRPSRVLWLRQ�RI�YHJHWDWLRQ�
VWDQG�KHLJKW��VWDQG�GHQVLW\��ODWLWXGH��ZKLFK
GHWHUPLQHV�VRODU�DQJOH���WRSRJUDSK\��DQG
RULHQWDWLRQ�RI�WKH�VWUHDP�FKDQQHO���7KHVH
IDFWRUV�LQIOXHQFH�KRZ�PXFK�LQFLGHQW�VRODU
UDGLDWLRQ�UHDFKHV�WKH�IRUHVW�FDQRS\�DQG�WKH
IUDFWLRQ�WKDW�SDVVHV�WKURXJK�WR�WKH�ZDWHU
VXUIDFH��6SHQFH�HW�DO�����������%HOW�HW�DO�
�������UHYLHZHG�QXPHURXV�VWXGLHV�DQG�UH�
VXOWV�LQGLFDWHG�WKDW�UHPRYDO�RI�IRUHVW�FDQ�
RS\�ZLWKLQ�D�EXIIHU�VWULS�FDQ�UHGXFH�LWV�HI�
IHFWLYHQHVV�E\�GLPLQLVKLQJ�VKDGH�DQG
WKHUHE\�LQFUHDVLQJ�VWUHDP�WHPSHUDWXUHV�

%UD]LHU�DQG�%URZQ��������IRXQG�WKDW�WKH
EHVW�PHDVXUH�RI�IRUHVW�FRYHU�QHFHVVDU\�WR
PDLQWDLQ�VWUHDPZDWHU�WHPSHUDWXUHV�ZDV
DQJXODU�FDQRS\�GHQVLW\��$&'����:KHUHDV
FDQRS\�GHQVLW\�LV�XVXDOO\�H[SUHVVHG�DV�D
YHUWLFDO�SURMHFWLRQ�RI�WKH�FDQRS\�RQWR�D
KRUL]RQWDO�VXUIDFH��$&'�LV�D�SURMHFWLRQ�RI
WKH�FDQRS\�PHDVXUHG�DW�WKH�DQJOH�DERYH�WKH
KRUL]RQ�DW�ZKLFK�GLUHFW�EHDP�VRODU�UDGLD�
WLRQ�SDVVHV�WKURXJK�WKH�FDQRS\���7KLV�DQJOH
LV�GHWHUPLQHG�E\�WKH�SRVLWLRQ�RI�WKH�VXQ
DERYH�WKH�KRUL]RQ�GXULQJ�WKH�SRUWLRQ�RI�WKH
GD\�ZKHQ�VRODU�KHDWLQJ�RI�D�VWUHDP�LV�PRVW
VLJQLILFDQW���7KXV��$&'�FDQ�SURYLGH�D�GLUHFW
HVWLPDWH�RI�WKH�VKDGLQJ�HIIHFWV�RI�VWUHDP�
VLGH�YHJHWDWLRQ���%UD]LHU�DQG�%URZQ�������
IRXQG�WKDW�$&'�GHQVLWLHV�FRPSDUDEOH�WR

ROG�JURZWK�VWDQGV��L�H������WR����SHUFHQW
$&'��FRXOG�EH�DWWDLQHG�ZLWK�EXIIHUV�RI�DS�
SUR[LPDWHO\����WR�����IHHW�IRU�FRQLIHURXV
IRUHVWV�LQ�WKH�VRXWKHUQ�&DVFDGHV�DQG�2UH�
JRQ�&RDVW�5DQJH���6WHLQEOXPV�HW�DO��������
GHWHUPLQHG�WKDW�DQ�$&'�RI�DSSUR[LPDWHO\
����SHUFHQW�FRXOG�EH�DFKLHYHG�E\�EXIIHU
VWULSV�JUHDWHU�WKDQ�����IHHW���%DVHG�SULPDU�
LO\�RQ�WKH�OLWHUDWXUH�DERYH��VHYHUDO�DXWKRUV
KDYH�FRQFOXGHG�WKDW�EXIIHUV�RI�����IHHW�SUR�
YLGH�DGHTXDWH�VKDGH�WR�VWUHDP�V\VWHPV
�0XUSK\��������-RKQVRQ�DQG�5\ED��������
,I�WKH�EXIIHU�LV�OHVV�WKDQ�����IHHW��RU�LI�WKH
EXIIHU�LV�VHOHFWLYHO\�ORJJHG��FRQVLGHUDWLRQV
VXFK�DV�VSHFLHV�FRPSRVLWLRQ��VWDQG�DJH��DQG
YHJHWDWLRQ�GHQVLW\�EHFRPH�LPSRUWDQW�IDF�
WRUV��%HVFKWD�HW�DO�����������%HVFKWD�HW�DO�
�������FRQFOXGHG�WKDW�����IHHW�RI�EXIIHU�SUR�
YLGHV�����SHUFHQW�RI�$&'�LQ�ROG�JURZWK�
7KH�JHQHUDOL]HG�FXUYHV�SUHVHQWHG�E\
)(0$7��������IRU�IRUHVWV�LQ�WKH�UDQJH�RI
WKH�VSRWWHG�RZO�VXJJHVW�WKDW�FXPXODWLYH
HIIHFWLYHQHVV�IRU�VKDGLQJ�DSSURDFKHV
����SHUFHQW�DW�D�GLVWDQFH�RI�DSSUR[LPDWHO\
�����WUHH�KHLJKW�IURP�WKH�VWUHDP�FKDQQHO
�VHH�)LJXUH������D����)RU�D�IRUHVW�ZLWK�DQ
DYHUDJH�WUHH�KHLJKW�RI�����IHHW��D�����SHU�
FHQW�HIIHFWLYH�EXIIHU�IRU�WHPSHUDWXUH�LV�H[�
SHFWHG�WR�EH�DSSUR[LPDWHO\�����IHHW�

,Q�DUHDV�ZKHUH�SDUWLDO�RU�FRPSOHWH�H[SRVXUH
RI�WKH�VWUHDP�FDXVHV�LQFUHDVHG�VWUHDP�WHP�
SHUDWXUHV��WKH�UDWH�RI�VKDGH�UHFRYHU\�GH�
SHQGV�RQ�VWUHDPVLGH�FRQGLWLRQV��YHJHWDWLRQ�
DQG��VWUHDP�VL]H��%HVFKWD�HW�DO���������
6PDOO�VWUHDPV�PD\�EH�TXLFNO\�RYHUWRSSHG
E\�EUXVK�DQG�HIIHFWLYHO\�VKDGHG�IURP�VRODU
UDGLDWLRQ��ZKLOH�ODUJHU�VWUHDPV��ZKLFK�UH�
TXLUH�WDOO�FRQLIHUV�IRU�VKDGH��UHTXLUH�ORQJHU
WLPHV���5HHVWDEOLVKPHQW�RI�FDQRS\�FRYHU
RYHU�VWUHDPV�UDQJHV�IURP���WR����\HDUV
�*UHJRU\�DQG�%LVVRQ��������

/:'�5HFUXLWPHQW
1XPHURXV�VWXGLHV�KDYH�VKRZQ�WKDW�/:'�LV
DQ�LPSRUWDQW�FRPSRQHQW�RI�ILVK�KDELWDW
�6ZDQVRQ�HW�DO���������%LVVRQ�HW�DO��������
DQG�1DLPDQ�HW�DO�����������7UHHV�WKDW�IDOO
LQWR�VWUHDPV�DUH�FULWLFDO�IRU�VHGLPHQW�UHWHQ�
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WLRQ��.HOOHU�DQG�6ZDQVRQ��������6HGHOO�HW
DO����������JUDGLHQW�PRGLILFDWLRQ��%LOE\�
�������VWUXFWXUDO�GLYHUVLW\��5DOSK�HW�DO��
�������QXWULHQW�SURGXFWLRQ��&XPPLQV�
�������DQG�SURWHFWLYH�FRYHU�IURP�SUHGDWRUV�

/DUJH�ZRRG�WKDW�HQWHUV�VWUHDP�FKDQQHOV
RULJLQDWHV�IURP�D�YDULHW\�RI�VRXUFHV�LQFOXG�
LQJ�WUHH�PRUWDOLW\��ZLQGWKURZ��GHEULV�DYD�
ODQFKHV��GHHS�VHDWHG�PDVV�VRLO�PRYHPHQWV�
XQGHUFXWWLQJ�RI�VWUHDPEDQNV��DQG�UHGLVWUL�
EXWLRQ�IURP�XSVWUHDP��6ZDQVRQ�DQG�/LHQN�
DPSHU����������0RVW�DVVHVVPHQWV�RI�EXIIHU�
ZLGWK�UHTXLUHPHQWV�IRU�PDLQWDLQLQJ�QDWX�
UDO�OHYHOV�RI�/:'�KDYH�FRQVLGHUHG�RQO\
ZRRG�RULJLQDWLQJ�IURP�WUHH�PRUWDOLW\��ZLQG�
WKURZ��DQG�EDQN�XQGHUFXWWLQJ��6SHQFH�HW
DO���������

7KH�SRWHQWLDO�IRU�WUHHV�WR�HQWHU�D�VWUHDP
FKDQQHO�IURP�WUHH�PRUWDOLW\��ZLQGWKURZ�
DQG�EDQN�XQGHUFXWWLQJ�LV�PDLQO\�D�IXQFWLRQ
RI�VORSH�GLVWDQFH�IURP�WKH�VWUHDP�FKDQQHO
LQ�UHODWLRQVKLS�WR�WUHH�KHLJKW���$V�D�UHVXOW�
WKH�]RQH�RI�LQIOXHQFH�IRU�/:'�UHFUXLWPHQW
LV�GHWHUPLQHG�E\�WKH�SDUWLFXODU�VWDQG�FKDU�
DFWHULVWLFV�UDWKHU�WKDQ�DQ�DEVROXWH�GLVWDQFH
IURP�WKH�VWUHDP�FKDQQHO�RU�IORRGSODLQ�
6ORSH�DQG�SUHYDLOLQJ�ZLQG�GLUHFWLRQ�DUH
RWKHU�IDFWRUV�WKDW�FDQ�DIIHFW�WKH�DPRXQW�RI
/:'�UHFUXLWHG�WR�D�VWUHDP��6SHQFH�HW�DO��
��������7R�PDLQWDLQ�IXOO�UHFUXLWPHQW�SRWHQ�
WLDO�RI�/:'�WR�WKH�VWUHDP�FKDQQHO��DOO�WUHHV
ZLWKLQ�WKH�]RQH�RI�LQIOXHQFH�PXVW�EH�SUR�
WHFWHG�

)(0$7��������FRQFOXGHG�WKDW�WKH�SURE�
DELOLW\�RI�ZRRG�HQWHULQJ�WKH�DFWLYH�VWUHDP
FKDQQHO�IURP�JUHDWHU�WKDQ�RQH�WUHH�KHLJKW
LV�JHQHUDOO\�ORZ���0F'DGH�HW�DO���������HVWL�
PDWHG�WKDW�IRU�ROG�JURZWK�FRQLIHU�IRUHVWV�LQ
2UHJRQ�����SHUFHQW�RI�GHEULV�RULJLQDWHV
ZLWKLQ����IHHW�RI�WKH�VWUHDP�����SHUFHQW
ZLWKLQ�����IHHW��DQG�����SHUFHQW�ZLWKLQ����
WR�����IHHW���)RU�PDWXUH�IRUHVW��0F'DGH�HW
DO���������YDOXHV�DUH���������DQG�����IHHW�
UHVSHFWLYHO\���7KH\�DOVR�VKRZHG�WKDW
���SHUFHQW�RI�/:'�LQ�PDWXUH�IRUHVWV�RULJL�
QDWHG�ZLWKLQ����IHHW�RI�WKH�VWUHDP�FKDQQHO
�VHH�)LJXUH������E����7ZR�ZLGHO\�XVHG�PRG�

HOV�RI�/:'�UHFUXLWPHQW�DOVR�DVVXPH�WKDW
ODUJH�ZRRG�IURP�DUHDV�RXWVLGH�RQH�WUHH
KHLJKW�VHOGRP�UHDFKHV�WKH�VWUHDP�FKDQQHO
�9DQ�6LFNOH�DQG�*UHJRU\��������5RELVRQ�DQG
%HVFKWD����������&HGHUKROP��������UHYLHZHG
WKH�OLWHUDWXUH�UHJDUGLQJ�UHFRPPHQGDWLRQV
RI�EXIIHU�ZLGWKV�IRU�PDLQWDLQLQJ�UHFUXLW�
PHQW�RI�/:'�WR�VWUHDPV�DQG�IRXQG�WKDW
PRVW�DXWKRUV�UHFRPPHQGHG�EXIIHUV�RI����
WR�����IHHW�WR�PDLQWDLQ�WKLV�IXQFWLRQ���0RVW
UHFHQW�VWXGLHV�VXJJHVW�EXIIHUV�DSSURDFKLQJ
RQH�VLWH�SRWHQWLDO�WUHH�KHLJKW�DUH�VXIILFLHQW
WR�PDLQWDLQ�����SHUFHQW�QDWXUDO�OHYHOV�RI
UHFUXLWPHQW�RI�/:'��6SHQFH�HW�DO��������
�VHH�)LJXUH������E����7KH�SRWHQWLDO�VL]H�GLV�
WULEXWLRQ�RI�/:'�LV�DOVR�DQ�LPSRUWDQW�IDFWRU
ZKHQ�FRQVLGHULQJ�WKH�DSSURSULDWH�DFWLYLWLHV
LQ�EXIIHU�VWULSV�UHODWLYH�WR�/:'�SRWHQWLDO
UHFUXLWPHQW���/DUJHU�SLHFHV�RI�ZRRG�IRUP
NH\�VWUXFWXUDO�HOHPHQWV�LQ�VWUHDPV�DQG�
WKXV��VHUYH�WR�UHWDLQ�VPDOOHU�GHEULV�WKDW
ZRXOG�RWKHUZLVH�EH�WUDQVSRUWHG�GRZQ�
VWUHDP�GXULQJ�KLJK�IORZV��0XUSK\��������
7KH�VL]H�RI�WKHVH�NH\�SLHFHV�LV�DSSUR[L�
PDWHO\����LQFKHV�RU�PRUH�LQ�GLDPHWHU�DQG
���IHHW�LQ�OHQJWK�IRU�VWUHDPV�OHVV�WKDQ
���IHHW�ZLGH�DQG����LQFKHV�RU�PRUH�LQ�GL�
DPHWHU�DQG����IHHW�LQ�OHQJWK�IRU�VWUHDPV
JUHDWHU�WKDQ����IHHW�ZLGH��%LVVRQ�HW�DO��
��������$V�D�UHVXOW��ULSDULDQ�PDQDJHPHQW
]RQHV�PXVW�HQVXUH�QRW�RQO\�DQ�DSSURSULDWH
DPRXQW�RU�YROXPH�RI�ZRRG��EXW�ZRRG�RI�VXI�
ILFLHQW�VL]H�WR�VHUYH�DV�§NH\�SLHFHV¨��6SHQFH
HW�DO���������

7KH�DPRXQW�RI�WLPH�QHHGHG�IRU�ULSDULDQ�DU�
HDV�WR�SURGXFH�/:'�DIWHU�KDUYHVW�GHSHQGV
XSRQ�WKH�VL]H�RI�WKH�VWUHDP���0HDVXUDEOH
FRQWULEXWLRQV�RI�ZRRG�IURP�VHFRQG�JURZWK
ULSDULDQ�DUHDV�GLG�QRW�RFFXU�XQWLO����\HDUV
DIWHU�KDUYHVW�IRU�WKLUG�RUGHU�FKDQQHOV�RQ
WKH�2O\PSLF�3HQLQVXOD�LQ�:DVKLQJWRQ
�*UHWWH����������%LOE\�DQG�:DVVHUPDQ
�������LQGLFDWH�WKDW�LW�WDNHV�ORQJHU�WKDQ���
\HDUV�IRU�VWUHDPVLGH�YHJHWDWLRQ�WR�SURYLGH
VWDEOH�PDWHULDO�WR�VWUHDPV�ZLGHU�WKDQ
���IHHW�LQ�VRXWKZHVWHUQ�:DVKLQJWRQ���0XU�
SK\�DQG�.RVNL��������LQGLFDWH�WKDW�SRVW�



Figure 3.7-2a.
The Percent Effectiveness of Shade in Relation to the Distance from the Stream Channel

Figure 3.7-2b.
The Percent Effectiveness of Coarse Woody Debris in Relation to the Distance from the Stream Channel

Site Potential Tree (SPT) 0.5 1
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Source: FEMAT, 1993

Source: McDade et al, 1990
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KDUYHVW�/:'�UHFUXLWPHQW�OHYHOV�KDYH�UHOD�
WLYHO\�ORQJ�UHFRYHU\�UDWHV�RI�XS�WR�����\HDUV
LQ�VRXWKHDVW�$ODVND���7KHUHIRUH��ODUJHU
VWUHDPV�DUH�OLNHO\�WR�EH�GHILFLHQW�LQ�/:'
IRU�ORQJHU�SHULRGV�DIWHU�WLPEHU�KDUYHVW�WKDQ
VPDOOHU�VWUHDPV��0DF'RQDOG�HW�DO���������

,Q�DGGLWLRQ�WR�WKH�DPRXQW�RI�/:'�LQSXW�
WKH�VSHFLHV�RI�/:'�FRQWULEXWHG�LV�DOVR�LP�
SRUWDQW���&RQLIHURXV�/:'�VLJQLILFDQWO\
RXWODVWV�GHFLGXRXV�/:'�LQ�WKH�VWUHDP�V\V�
WHP��+DUPRQ�HW�DO���������*UHWWH��������
6LPSO\�VHWWLQJ�DVLGH�EXIIHUV�RI�VHFRQG�
JURZWK�KDUGZRRGV�GRHV�QRW�SURYLGH�RSWLPDO
/:'�LQSXW�RYHU�WKH�VKRUW�WHUP��EHFDXVH
XQDVVLVWHG�UHFRYHU\�RI�WKHVH�DUHDV�WR�SUH�
ORJJLQJ�FRQLIHURXV�/:'�UHFUXLWPHQW�OHYHOV
PD\�WDNH�����WR�����\HDUV�

$OWKRXJK�WKH�VSHFLILF�UROH�RI�ORZHU�RUGHU
VWUHDPV�LQ�/:'�LQSXW�WR�GRZQVWUHDP�DUHDV
LV�QRW�FRPSOHWHO\�XQGHUVWRRG��WKHVH�VWUHDPV
DUH�NQRZQ�WR�VXSSO\�VRPH�/:'�WR�KLJKHU�
RUGHU�VWUHDPV��3RWWV�DQG�$QGHUVRQ��������
/:'�LQSXW�LQ�WKHVH�VWHDPV�SOD\V�D�UROH�LQ
VWDELOL]LQJ�H[LVWLQJ�GHEULV�DQG�VHGLPHQW�WR
SUHYHQW�GHEULV�IORZV�WKDW�DIIHFW�GRZQVWUHDP
ILVKHULHV�KDELWDW�

/HDI�DQG�1HHGOH�/LWWHU��'HWULWXV�3URGXF�
WLRQ�
6WUHDP�DQG�EHQWKLF�FRPPXQLWLHV
�H�J���DTXDWLF�LQVHFWV��DUH�KLJKO\�GHSHQGHQW
RQ�GHWULWDO�LQSXWV���'HWULWXV�LV�GHILQHG�DV�DOO
GHDG�RUJDQLF�FDUERQ��GLVWLQJXLVKHG�IURP
OLYLQJ�RUJDQLF�RU�LQRUJDQLF�FDUERQ��:HW]HO�
��������:LWK�UHVSHFW�WR�VWUHDP�V\VWHPV��GH�
WULWXV�KDV�WZR�IRUPV������RULJLQDWLQJ�ZLWKLQ
WKH�VWUHDP��DXWRFKWKRQRXV���DQG�����RULJL�
QDWLQJ�RXWVLGH�WKH�VWUHDP��DOORFKWKRQRXV��
7KH�SULPDU\�IRUP�RI�DXWRFKWKRQRXV�GHWULWXV
LV�GHDG�DOJDH�DQG�RWKHU�DTXDWLF�SODQW�PDWH�
ULDO���,Q�VPDOO��IRUHVWHG�PRXQWDLQ�VWUHDPV�
DXWRFKWKRQRXV�GHWULWXV�DFFRXQWV�IRU�RQO\�D
VPDOO�SRUWLRQ�RI�WKH�WRWDO�GHWULWDO�LQSXW
ZLWKLQ�WKH�V\VWHP���$OORFKWKRQRXV�GHWULWXV
LV�WKH�SULPDU\�VRXUFH�RI�GHWULWDO�LQSXW�LQWR
VPDOO�DQG�PHGLXP�VWUHDPV�WKURXJK�WKH�DQ�
QXDO�FRQWULEXWLRQ�RI�ODUJH�DPRXQWV�RI

OHDYHV��FRQHV��ZRRG��DQG�GLVVROYHG�RUJDQLF
PDWWHU��*UHJRU\�HW�DO���������5LFKDUGVRQ�
��������7KH�LPSRUWDQFH�RI�WKLV�W\SH�RI�GHWUL�
WDO�LQSXW�YDULHV�DPRQJ�VWUHDPV��EXW�FDQ
SURYLGH�XS�WR����SHUFHQW�RI�WKH�WRWDO�HQHUJ\
LQSXW�LQWR�VWUHDP�FRPPXQLWLHV��5LFKDUGVRQ�
������

$OORFKWKRQRXV�GHWULWXV�HQWHUV�D�VWUHDP
SULPDULO\�E\�GLUHFW�OHDI�RU�GHEULV�IDOO��DO�
WKRXJK�RUJDQLF�PDWHULDO�PD\�DOVR�HQWHU�WKH
VWUHDP�FKDQQHO�E\�RYHUODQG�IORZ�RI�ZDWHU�
PDVV�VRLO�PRYHPHQWV��RU�VKLIWLQJ�RI�VWUHDP
FKDQQHOV���)HZ�VWXGLHV�KDYH�EHHQ�GRQH�UH�
ODWLQJ�OLWWHU�FRQWULEXWLRQV�WR�VWUHDPV�DV�D
IXQFWLRQ�RI�GLVWDQFH�IURP�WKH�VWUHDP�FKDQ�
QHO��KRZHYHU��LW�LV�DVVXPHG�WKDW�PRVW�ILQH
RUJDQLF�OLWWHU�RULJLQDWHV�ZLWKLQ������IHHW�RU
DSSUR[LPDWHO\�����WUHH�KHLJKW�IURP�WKH
FKDQQHO��)(0$7���������VHH�)LJXUH������F��
,Q�GHFLGXRXV�ZRRGODQGV��ZLQGERUQH�OHDI
OLWWHU�PD\�WUDYHO�IDUWKHU�IURP�VRXUFH�WUHHV
WKDQ�QHHGOHV�RU�WZLJV�IURP�FRQLIHURXV�YHJH�
WDWLRQ���7KHUHIRUH��ULSDULDQ�EXIIHUV�LQ�WKHVH
ZRRGODQGV�PD\�KDYH�WR�EH�ZLGHU�WKDQ�LQ
FRQLIHURXV�IRUHVWV�LQ�RUGHU�WR�SURWHFW�QDWX�
UDO�OHYHOV�RI�RUJDQLF�LQSXWV���,Q�PRVW�FDVHV�
KRZHYHU��EXIIHUV�GHVLJQHG�WR�SURWHFW�PRVW
/:'�UHFUXLWPHQW�ZRXOG�OLNHO\�HQVXUH
QHDUO\�����SHUFHQW�RI�DOORFKWKRQRXV�GHWULWXV
�6SHQFH�HW�DO�����������6SHQFH�HW�DO��������
FRQFOXGHG�WKDW�D�EXIIHU�ZLGWK�RI������RI�D
VLWH�SRWHQWLDO�WUHH�KHLJKW�LV�QHHGHG�WR�SUR�
YLGH�IXOO�SURWHFWLRQ�IRU�OLWWHU�LQSXWV�

)RUHVW�SUDFWLFHV�FDQ�OHDG�WR�FKDQJHV�LQ�OHDI
OLWWHU�GLVWULEXWLRQ�DQG�G\QDPLFV�LQ�XSODQG
DQG�ULSDULDQ�DUHDV��ZKLFK�LQ�WXUQ�DIIHFW
DYDLODELOLW\�LQ�VWUHDPV���+DUYHVW�LQWHQVLW\
�L�H���WKH�SURSRUWLRQ�RI�IRUHVW�FDQRS\�UH�
PRYHG��DQG�FXWWLQJ�IUHTXHQF\�DIIHFW�WKH
UDWH�RI�QXWULHQW�UHPRYDO�IURP�WKH�V\VWHP
�%HVFKWD�HW�DO�����������6WDQG�DJH�VLJQLIL�
FDQWO\�LQIOXHQFHV�GHWULWDO�LQSXW�WR�D�VWUHDP
V\VWHP���$OORFKWKRQRXV�GHWULWDO�LQSXW�ZDV
HVWLPDWHG�WR�EH�WZR�WLPHV�DV�KLJK�LQ�ROG�
JURZWK�IRUHVWV�DV�LQ�HLWKHU�����RU����\HDU�
ROG�IRUHVWV��5LFKDUGVRQ��������DQG�FRXOG�EH
DV�PXFK�DV�ILYH�WLPHV�DV�KLJK�LQ�ROG�JURZWK
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IRUHVWV�DV�LQ�FOHDUFXW�IRUHVWV��%LOE\�DQG�%LV�
VRQ����������+RZHYHU��UHGXFHG�OHYHOV�RI�DO�
ORFKWKRQRXV�GHWULWDO�LQSXW�LQWR�VWUHDPV�GXH
WR�VWUHDPVLGH�WLPEHU�KDUYHVW�LV�VRPHZKDW
RIIVHW�E\�FRQFRPLWDQW�LQFUHDVHV�LQ�DXWR�
FKWKRQRXV�GHWULWDO�SURGXFWLRQ���5HGXFHG
ULSDULDQ�IRUHVW�FDQRS\�LQFUHDVHV�OLJKW�OHYHOV
DQG��WKHUHIRUH��DOJDH�SURGXFWLRQ���7KH
DEXQGDQFH�DQG�FRPSRVLWLRQ�RI�GHWULWLYRUH
�PDFURLQYHUWHEUDWHV�WKDW�SURFHVV�GHWULWXV�
DVVHPEODJHV�LQ�VWUHDPV�DUH�GHWHUPLQHG
ODUJHO\�E\�WKH�SODQW�FRPSRVLWLRQ�RI�ULSDULDQ
]RQHV��*UHJRU\�HW�DO�����������7KHUHIRUH��WKH
PDFURLQYHUWHEUDWH�FRPSRVLWLRQ�PD\�EH�DO�
WHUHG�E\�FKDQJLQJ�WKH�VWDQG�FRPSRVLWLRQ�

$Q�LPSRUWDQW�ORQJ�WHUP�HIIHFW�RI�FOHDUFXW
ORJJLQJ�LV�SRWHQWLDO�RYHUVKDGLQJ�IURP�VHF�
RQG�JURZWK�FDQRS\���6HFRQG�JURZWK�YHJHWD�
WLRQ�SURGXFHV�D�GHQVHU�VKDGH�DQG�ODFNV�WKH
FDQRS\�JDSV�WKDW�DUH�FRPPRQ�LQ�ROG�JURZWK
IRUHVW���7KXV��LQFUHDVHG�VWUHDP�SURGXFWLRQ
LQ�WKH�ILUVW����\HDUV�DIWHU�WLPEHU�KDUYHVW
PD\�EH�IROORZHG�E\�D�PXFK�ORQJHU�SHULRG�RI
GHSUHVVHG�SURGXFWLRQ��0XUSK\��������

6WUHDPEDQN�6WDELOLW\
7KH�URRWV�RI�ULSDULDQ�YHJHWDWLRQ�KHOS�ELQG
VRLO�WRJHWKHU��WKLV�PDNHV�VWUHDPEDQNV�OHVV
VXVFHSWLEOH�WR�HURVLRQ���5LSDULDQ�YHJHWDWLRQ
FDQ�DOVR�SURYLGH�K\GUDXOLF�URXJKQHVV�HOH�
PHQWV�WKDW�GLVVLSDWH�VWUHDP�HQHUJ\�GXULQJ
KLJK�RU�RYHUEDQN�IORZV��ZKLFK�IXUWKHU�UH�
GXFHV�EDQN�HURVLRQ���,Q�PRVW�FDVHV��YHJHWD�
WLRQ�LPPHGLDWHO\�DGMDFHQW�WR�D�VWUHDP
FKDQQHO�LV�PRVW�LPSRUWDQW�LQ�PDLQWDLQLQJ
EDQN�LQWHJULW\��)(0$7���������KRZHYHU��LQ
ZLGH�YDOOH\V�ZLWK�VKLIWLQJ�VWUHDP�FKDQQHOV�
YHJHWDWLRQ�WKURXJKRXW�WKH�IORRGSODLQ�PD\
EH�LPSRUWDQW�RYHU�ORQJHU�SHULRGV���$OWKRXJK
WKHUH�DUH�OLPLWHG�GDWD�TXDQWLI\LQJ�WKH�HIIHF�
WLYH�]RQH�RI�LQIOXHQFH�UHODWLYH�WR�URRW
VWUHQJWK��)(0$7��������FRQFOXGHG�WKDW
PRVW�RI�WKH�VWDELOL]LQJ�LQIOXHQFH�RI�ULSDULDQ
URRW�VWUXFWXUH�LV�SUREDEO\�SURYLGHG�E\�WUHHV
ZLWKLQ�����RI�D�SRWHQWLDO�WUHH�KHLJKW�RI�WKH
VWUHDP�FKDQQHO��VHH�)LJXUH������G����:LWK
UHVSHFW�WR�WKH�QRUWKHUQ�&DOLIRUQLD�FRDVW�
KRZHYHU��LW�LV�LPSRUWDQW�WR�QRWH�WKDW�UHG�

ZRRGV��WKH�GRPLQDQW�FRQLIHU�DORQJ�PDQ\
VWUHDPV��UHVSURXW�IROORZLQJ�KDUYHVW��6<3�
$SSHQGL[�.����$V�D�UHVXOW��GHFUHDVHV�LQ�URRW
VWUHQJWK�PD\�EH�ORZHU�WKDQ�LQ�WKH�UHYLHZHG
VWXGLHV��6<3��$SSHQGL[�.��

7KH�SHUFHQWDJH�RI�UHGZRRGV�WKDW�UHVSURXW
DIWHU�KDUYHVW�YDULHV�DQG�LV�UHODWHG�WR�WKH
DJH�DQG�YLJRU�RI�WKH�WUHHV�KDUYHVWHG��2OVRQ
HW�DO�����������2OLYHU��������IRXQG�WKDW
���SHUFHQW�RI�DOO�UHGZRRGV�UHVSURXW�DIWHU
KDUYHVW��ZKHUHDV�2OVRQ��������IRXQG
���SHUFHQW�RI�UHGZRRGV�UHVSURXWHG�LQ�D����
\HDU�ROG�VWDQG���1R�FXUUHQW�SXEOLFDWLRQV
LQGLFDWH�KRZ�PXFK�URRW�GLHEDFN�RFFXUV�RQFH
D�UHGZRRG�KDV�EHHQ�KDUYHVWHG�RU�ZKHQ�UH�
VSURXWLQJ�WDNHV�SODFH���$Q�XQSXEOLVKHG
VWXG\�E\�/HZLV��������LQGLFDWHG�WKDW�OLYH
URRW�ELRPDVV�GRHV�QRW�GLHEDFN�LPPHGLDWHO\
XSRQ�WKH�FXWWLQJ�RI�UHGZRRGV���7KH�URRW
ELRPDVV�GHFOLQHV�IRU����\HDUV�EHIRUH�UH�
JURZWK�RI�URRWV�LQFUHDVHV�WRZDUGV�SUHORJ�
JLQJ�OHYHOV�LQ�UHGZRRGV�WKDW�UHVSURXW���7RWDO
URRW�ELRPDVV�LQ�UHGZRRGV��ZKLFK�LQFOXGHV
OLYH�DQG�GHDG�URRWV��GHFOLQHV�DIWHU�FXWWLQJ�
6PDOOHU�URRWV��OHVV�WKDQ����PP�IUDFWLRQ�
WDNH�ZHOO�RYHU����\HDUV�WR�UHFRYHU�WR�SUHORJ�
JLQJ�OHYHOV��DQG�ODUJHU�URRWV�WDNH�ORQJHU���,Q
WKH�VDPH�VWXG\��PL[HG�FRQLIHU�VWDQGV�KDG
PRUH�UDSLG�URRW�GLHEDFN�WKDQ�GLG�UHGZRRG
VWDQGV���$OWKRXJK�WKH�FRQWULEXWLRQ�RI�URRW
VWUHQJWK�LQ�KDUYHVWHG�UHGZRRG�IRUHVWV�KDV
QRW�FXUUHQWO\�EHHQ�TXDQWLILHG��SUHVXPDEO\
VRPH�GHFUHDVH�RI�URRW�VWUHQJWK�IURP�IRU�
HVWHG�FRQGLWLRQV�ZRXOG�RFFXU�RYHU�WKH�VKRUW
WHUP�����\HDUV����6LPLODU�WR�VORSH�VWDELOLW\
LQIOXHQFHG�E\�URRW�GLHEDFN��WKH�SHULRG�RI
PD[LPXP�SRWHQWLDO�VWUHDPEDQN�LQVWDELOLW\
LV�IURP���WR����\HDUV�

&RPSRVLWLRQ�RI�ULSDULDQ�VSHFLHV�ZLWKLQ�WKH
DUHD�RI�LQIOXHQFH�GLIIHUV�GXH�WR�YDULDWLRQV�LQ
WKH�URRW�PRUSKRORJ\�RI�FRQLIHUV��GHFLGXRXV
WUHHV��DQG�VKUXEV���6SHFLILF�UHODWLRQVKLSV
EHWZHHQ�URRW�W\SHV�DQG�EDQN�VWDELOL]DWLRQ
KDYH�QRW�EHHQ�GRFXPHQWHG��KRZHYHU��LI�WKH
SXUSRVH�RI�ULSDULDQ�SURWHFWLRQ�LV�WR�PDLQ�
WDLQ�RU�UHVWRUH�QDWXUDO�EDQN�FKDUDFWHULVWLFV�
WKHQ�UHWDLQLQJ�QDWXUDO�VSHFLHV�FRPSRVLWLRQ



Figure 3.7-2c.
The Percent Effectiveness of Litter Fall in Relation to the Distance from the Stream Channel

Figure 3.7-2d.
The Percent Effectiveness of Root Strength in Relation to the Distance from the Stream Channel

Site Potential Tree (SPT) 0.5 1

Site Potential Tree (SPT) 0.5 1

Source: FEMAT, 1993

Source: FEMAT, 1993

C
u

m
u

la
ti

ve
 E

ff
ec

ti
ve

n
es

s 
(%

)

Feet

C
u

m
u

la
ti

ve
 E

ff
ec

ti
ve

n
es

s 
(%

)

Feet

90

80

70

60

50

40

30

20

10

0

100

90

80

70

60

50

40

30

20

10

0

100
30 feet 100 feet 170 feet

30 feet 100 feet 170 feet

Buffer Widths
(see alternatives)

Buffer Widths
(see alternatives)

0 20 40 60 80 100 120 140 160 180 200

0 20 40 60 80 100 120 140 160 180 200



C:\PALCO_PDF\12121-7.DOC • 10/3/98 3.7-25

LV�D�UHDVRQDEOH�WDUJHW�IRU�PDLQWDLQLQJ�WKH
EDQN�VWDELOL]DWLRQ�IXQFWLRQ�RI�ULSDULDQ�YHJH�
WDWLRQ��6SHQFH�HW�DO���������

)RU�DGGLWLRQDO�GLVFXVVLRQ�RQ�EDQN�VWDELOLW\�
VHH�&KDQQHO�&RQGLWLRQ�LQ�6HFWLRQ�����
2YHUDOO��EXIIHU�ZLGWKV�IRU�SURWHFWLQJ�RWKHU
ULSDULDQ�IXQFWLRQV��H�J���/:'�UHFUXLWPHQW
DQG�VKDGLQJ��DUH�OLNHO\�DGHTXDWH�WR�PDLQ�
WDLQ�EDQN�VWDELOLW\�LI�WKH\�DUH�PDLQWDLQLQJ
PRVW�RI�WKRVH�IXQFWLRQV�

6HGLPHQW�&RQWURO
7LPEHU�KDUYHVW�DFWLYLWLHV�RIWHQ�DOWHU�ZDWHU�
VKHG�FRQGLWLRQV�E\�FKDQJLQJ�WKH�TXDQWLW\
DQG�VL]H�GLVWULEXWLRQ�RI�VHGLPHQW���7KHVH
DOWHUDWLRQV�FDQ�OHDG�WR�VWUHDP�FKDQQHO�LQ�
VWDELOLW\��SRRO�ILOOLQJ�E\�FRDUVH�VHGLPHQW��RU
LQWURGXFWLRQ�RI�ILQH�VHGLPHQW�WR�VSDZQLQJ
JUDYHOV���)DFWRUV�LQIOXHQFLQJ�WKH�GHOLYHU\�RI
H[FHVVLYH�VHGLPHQW�WR�D�VWUHDP�DUH�GLV�
FXVVHG�LQ�6HFWLRQ�����

7KH�GHOLYHU\�WR�VWUHDPV�RI�ILQH�VHGLPHQW
WKDW�KDV�EHHQ�WUDQVSRUWHG�RYHUODQG�FDQ�EH
UHGXFHG�VLJQLILFDQWO\�E\�VWUHDPVLGH�EXIIHU
VWULSV���7KH�DELOLW\�RI�ULSDULDQ�EXIIHU�VWULSV
WR�FRQWURO�VHGLPHQW�LQSXWV�IURP�VXUIDFH�HUR�
VLRQ�GHSHQGV�RQ�VHYHUDO�VLWH�FKDUDFWHULVWLFV�
LQFOXGLQJ�WKH�SUHVHQFH�RI�YHJHWDWLRQ�RU�RU�
JDQLF�OLWWHU��VORSH��VRLO�W\SH��DQG�GUDLQDJH
FKDUDFWHULVWLFV���7KHVH�IDFWRUV�LQIOXHQFH�WKH
DELOLW\�RI�EXIIHU�VWULSV�WR�WUDS�VHGLPHQWV�E\
GHWHUPLQLQJ�WKH�LQILOWUDWLRQ�UDWH�RI�ZDWHU
DQG�WKH�YHORFLW\�RI�RYHUODQG�IORZ���%XIIHU
VWULS�ZLGWK�LV�DQ�LPSRUWDQW�SDUDPHWHU�IRU
HYDOXDWLQJ�WKH�DELOLW\�RI�D�PDQDJHPHQW�DF�
WLYLW\�WR�DYRLG�H[FHVVLYH�ILQH�VHGLPHQW�GH�
OLYHU\�WR�D�VWUHDP���5HFRPPHQGHG�EXIIHU
ZLGWKV�IRU�VHGLPHQW�UHPRYDO�YDU\�ZLGHO\
�-RKQVRQ�DQG�5\ED���������UDQJLQJ�IURP
����IHHW�IRU�UHPRYLQJ�FRDUVH�IUDFWLRQV��VDQG�
WR�������IHHW�IRU�ILQH�IUDFWLRQV��FOD\����5HF�
RPPHQGHG�EXIIHU�ZLGWKV�FOXVWHU�DURXQG
����IHHW���)(0$7��������FRQFOXGHG�WKDW
EXIIHUV�RI�DSSUR[LPDWHO\�RQH�VLWH�SRWHQWLDO
WUHH�ZHUH�SUREDEO\�DGHTXDWH�WR�FRQWURO
VHGLPHQWV�IURP�RYHUODQG�IORZ�

5LSDULDQ�SURWHFWLRQ�PHDVXUHV�PXVW�DOVR
LQFOXGH�SUDFWLFHV�IRU�PLQLPL]LQJ�VHGLPHQW
FRQWULEXWLRQV�IURP�RXWVLGH�WKH�ULSDULDQ�DUHD
�VHH�6HFWLRQ��������,Q�DGGLWLRQ��DFWLYLWLHV
ZLWKLQ�WKH�ULSDULDQ�]RQH�WKDW�GLVWXUE�RU
FRPSDFW�VRLOV��GHVWUR\�RUJDQLF�OLWWHU��UHPRYH
ODUJH�GRZQ�ZRRG��RU�RWKHUZLVH�UHGXFH�WKH
HIIHFWLYHQHVV�RI�ULSDULDQ�EXIIHUV�DV�VHGLPHQW
ILOWHUV�VKRXOG�EH�DYRLGHG��6SHQFH�HW�DO��
������

0LFURFOLPDWH
,PSRUWDQW�FRPSRQHQWV�RI�WKH�PLFURFOLPDWH
LQ�D�IRUHVWHG�DUHD�LQFOXGH�VRODU�UDGLDWLRQ�
VRLO�WHPSHUDWXUH��VRLO�PRLVWXUH��DLU�WHP�
SHUDWXUH��ZLQG�YHORFLW\��DQG�DLU�PRLVWXUH�RU
KXPLGLW\��&KHQ��������&KHQ�HW�DO���������
&KHQªV��������GDWD�VKRZHG�WKH�IROORZLQJ
GHSWK�RI�HGJH�HIIHFWV��������WR�����IRRW�SHQH�
WUDWLRQ�GHSWKV�IRU�VRODU�UDGLDWLRQ��VRLO�WHP�
SHUDWXUH��DQG�VRLO�PRLVWXUH������WR�����IHHW
IRU�DLU�WHPSHUDWXUH��DQG�PRUH�WKDQ�����IHHW
IRU�ZLQG�YHORFLW\�DQG�DLU�PRLVWXUH���7KHVH
HIIHFWV��KRZHYHU��DUH�VLWH�VSHFLILF�DQG�YDU\
ZLWK�HGJH�RULHQWDWLRQ�DQG�ZHDWKHU�FRQGL�
WLRQV��&KHQ����������&KHQªV�VWXGLHV�DOVR
FRPSDUH�PLFURFOLPDWH�JUDGLHQWV�DPRQJ
FOHDUFXW��HGJH��DQG�LQWHULRU�IRUHVW�DQG�GR
QRW�VSHFLILFDOO\�H[DPLQH�ULSDULDQ�PLFURFOL�
PDWH���&KDQJHV�LQ�PLFURFOLPDWLF�FRQGLWLRQV
ZLWKLQ�WKH�ULSDULDQ�]RQH�UHVXOWLQJ�IURP�UH�
PRYDO�RI�DGMDFHQW�YHJHWDWLRQ�FDQ��KRZHYHU�
LQIOXHQFH�D�YDULHW\�RI�HFRORJLFDO�SURFHVVHV
WKDW�PD\�DIIHFW�WKH�ORQJ�WHUP�LQWHJULW\�RI
ULSDULDQ�HFRV\VWHPV��6SHQFH�HW�DO���������

)HZ�VWXGLHV�KDYH�EHHQ�GRQH�RQ�WKH�UHOD�
WLRQVKLS�EHWZHHQ�EXIIHU�ZLGWK�DQG�ULSDULDQ
PLFURFOLPDWH���/HGZLWK��������H[DPLQHG�WKH
UHODWLRQVKLS�DPRQJ�EXIIHU�ZLGWKV��DLU�WHP�
SHUDWXUH��DQG�UHODWLYH�KXPLGLW\�LQ�WKH�0DG
5LYHU�5DQJHU�'LVWULFW��6L[�5LYHUV�1DWLRQDO
)RUHVW��&DOLIRUQLD���+H�IRXQG�WKDW�DLU�WHP�
SHUDWXUH�DERYH�D�VWUHDP�LQFUHDVHG�ZLWK�GH�
FUHDVLQJ�EXIIHU�ZLGWKV���7KH�PRVW�VLJQLIL�
FDQW�FKDQJH�RFFXUUHG�EHWZHHQ���DQG
����IHHW���5HODWLYH�KXPLGLW\�ZDV�LQYHUVHO\
SURSRUWLRQDO�WR�DLU�WHPSHUDWXUH��ZLWK�WKH
PRVW�VLJQLILFDQW�GURS�DOVR�RFFXUULQJ�EH�
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WZHHQ���DQG�����IHHW���%RWK�SDUDPHWHUV�KDG
FRQWLQXRXV��EXW�OHVV�GUDPDWLF��FKDQJHV�EH�
WZHHQ�WKH������DQG�����IRRW�EXIIHU�ZLGWK
VDPSOLQJ�VLWHV���7R�DYRLG�VLJQLILFDQWO\�DO�
WHULQJ�WKH�PLFURFOLPDWH�RI�D�ULSDULDQ�]RQH�
/HGZLWK��������UHFRPPHQGV�OHDYLQJ�EXIIHU
VWULSV�PRUH�WKDQ�����IHHW�ZLGH���%XIIHU
VWULSV�ZLGHU�WKDQ�����IHHW�ZRXOG�VWLOO�DIIHFW
WKH�PLFURFOLPDWH��EXW�DW�D�ORZHU�UDWH�RI
FKDQJH��/HGZLWK��������

%URVRIVNH�HW�DO���������IRXQG�ULSDULDQ�PL�
FURFOLPDWLF�JUDGLHQWV�H[LVWHG�IRU�DLU�WHP�
SHUDWXUH��VRLO�WHPSHUDWXUH��VXUIDFH�DLU�WHP�
SHUDWXUH��DQG�UHODWLYH�KXPLGLW\���3UH�
KDUYHVW�JUDGLHQWV�DSSURDFKHG�XSODQG�IRUHVW
LQWHULRU�YDOXHV�ZLWKLQ����WR����PHWHUV�IURP
WKH�VWUHDP��DOWKRXJK�VXUIDFH�WHPSHUDWXUH
DQG�KXPLGLW\�JUDGLHQWV�RIWHQ�H[WHQGHG�IXU�
WKHU�����WR����PHWHUV����+DUYHVWLQJ�LQWHU�
UXSWHG�RU�HOLPLQDWHG�WKH�ULSDULDQ�PLFURFOL�
PDWLF�JUDGLHQWV���$V�D�UHVXOW��WKH�ULSDULDQ
PLFURFOLPDWLF�JUDGLHQWV��DIWHU�KDUYHVW��DS�
SUR[LPDWHG�FOHDUFXW�YDOXHV�LQVWHDG�RI�WKH
SUH�KDUYHVW�IRUHVW�LQWHULRU�JUDGLHQWV���7KH
VWXG\�LQGLFDWHG�WKDW�KDUYHVW�EXIIHUV�DW�OHDVW
���PHWHUV�ZLGH�RQ�HDFK�VLGH�RI�WKH�VWUHDP
DUH�QHHGHG�WR�PDLQWDLQ�DQ�XQDOWHUHG�PLFUR�
FOLPDWLF�JUDGLHQW�QHDU�VWUHDPV���7KLV�VWXG\
LQGLFDWHG�WKDW�ULSDULDQ�PLFURFOLPDWH�FDQ�EH
LQIOXHQFHG�E\�DFWLYLWLHV�WKDW�RFFXU�LQ�WKH
ZDWHUVKHG�RXWVLGH�RI�WKH�EXIIHUHG�DUHD�
6HOHFWLYH�KDUYHVW�LQVWHDG�RI�FOHDUFXWWLQJ�LQ
XSODQG�DUHDV�QHDU�VPDOO�VWUHDPV�FRXOG�KHOS
LQFUHDVH�WKH�HIIHFWLYHQHVV�RI�WKH�EXIIHU�
&RQVHTXHQWO\�PDQ\�VWDQGDUG�EXIIHU�ZLGWKV
FXUUHQWO\�LQ�XVH�PD\�QRW�HIIHFWLYHO\�SURWHFW
WKH�IXOO�ULSDULDQ�DQG�WUDQVLWLRQDO�PLFURFOL�
PDWH�

)(0$7��������SUHVHQWHG�JHQHUDOL]HG
FXUYHV�UHODWLQJ�SURWHFWLRQ�RI�PLFURFOLPDWLF
YDULDEOHV�UHODWLYH�WR�GLVWDQFH�IURP�VWDQG
HGJHV�LQWR�IRUHVWV���7KHVH�FXUYHV�VXJJHVW
WKDW�EXIIHUV�KDYH�WR�EH�H[WHQGHG�DQ�DGGL�
WLRQDO�RQH�WR�WZR�WUHH�KHLJKWV�RXWVLGH�RI�WKH
ULSDULDQ�]RQH�WR�PDLQWDLQ�QDWXUDO�OHYHOV�RI
VRLO�PRLVWXUH��VRODU�UDGLDWLRQ��DQG�VRLO�WHP�
SHUDWXUH�ZLWKLQ�WKH�ULSDULDQ�]RQH��DQG�HYHQ

ODUJHU�EXIIHUV��XS�WR�WKUHH�WUHH�KHLJKWV��WR
PDLQWDLQ�QDWXUDO�DLU�WHPSHUDWXUH��ZLQG
VSHHGV��DQG�KXPLGLW\��VHH�)LJXUH������H��
7KH�UHFRPPHQGDWLRQV�RI�)(0$7�������
ZHUH�EDVHG�RQ�VWXGLHV�LQ�XSODQG�IRUHVWV�LQ
WKH�&DVFDGH�0RXQWDLQV�RI�WKH�3DFLILF
1RUWKZHVW��&KHQ����������7KHLU�DSSOLFDELOLW\
WR�ULSDULDQ�]RQHV�LV�XQFHUWDLQ��SDUWLFXODUO\
LQ�]RQHV�ZLWKLQ�UHGZRRG�IRUHVW�RQ�WKH
QRUWKHUQ�FRDVW�RI�&DOLIRUQLD���7KHUHIRUH�
DGGLWLRQDO�UHVHDUFK�LV�QHHGHG�RQ�EXIIHU
ZLGWKV�WKDW�DUH�OLNHO\�WR�SURWHFW�PLFURFOL�
PDWH�LQ�ULSDULDQ�]RQHV��6SHQFH�HW�DO���������

�������� +LVWRULFDO�6HWWLQJ�IRU�(YDOXDWLQJ
WKH�+&3�DQG�$OWHUQDWLYHV

7KH�UHYLHZ�LQ�WKH�SUHFHGLQJ�VHFWLRQ�SUR�
YLGHV�D�IUDPHZRUN�IRU�DVVHVVLQJ�WKH�UHODWLYH
SURWHFWLRQ�DIIRUGHG�VSHFLILF�ULSDULDQ�SURF�
HVVHV�E\�GLIIHUHQW�ULSDULDQ�PDQDJHPHQW
JXLGHOLQHV���%HIRUH�HYDOXDWLQJ�WKH�GLIIHUHQW
DOWHUQDWLYHV��LW�LV�LPSRUWDQW�WR�SODFH�WKH
ULSDULDQ�FRQGLWLRQ�GLVFXVVHG�LQ�6HFWLRQ
��������LQWR�D�KLVWRULFDO�FRQWH[W�

7KH�FXUUHQW�ULSDULDQ�KDELWDW�FRQGLWLRQV�LQ
WKH�UHJLRQ�RI�WKH�+&3�KDYH�EHHQ�VKDSHG�E\
RYHU�����\HDUV�RI�WLPEHU�KDUYHVW��DV�ZHOO�DV
UHFHQW�IORRGV��VXFK�DV�WKH������IORRGV��ZKLFK
UHVKDSHG�PRVW�RI�WKH�VWUHDP�FKDQQHOV�LQ
WKH�+XPEROGW�DUHD���,W�LV�ZHOO�GRFXPHQWHG
WKDW�D�FRQVLGHUDEOH�SRUWLRQ�RI�ULSDULDQ�HFR�
V\VWHP�KDV�EHHQ�DOWHUHG�RU�ORVW�VLQFH�WKH
PLG�����V�

/RJJLQJ�RQ�ERWK�SXEOLF�DQG�SULYDWH�ODQGV
KDV�OHIW�D�OHJDF\�RI�DOWHUHG�KDELWDWV�WKDW
VWLOO�UHTXLUH�FRQVLGHUDEOH�WLPH�IRU�UHFRYHU\�
DQG�WKH�UHWXUQ�WR�KLVWRULFDO�FRQGLWLRQV�ZLOO
SUREDEO\�QHYHU�RFFXU�RQ�D�ODUJH�SURSRUWLRQ
RI�WKH�IRUHVW�ODQGVFDSH���7LPEHU�KDUYHVW
SUDFWLFHV�ZHUH�QRW�UHJXODWHG�LQ�ULSDULDQ
]RQHV�XQWLO�WKH�����V��WKXV��WKHUH�ZHUH
PRUH�WKHQ�����\HDUV�RI�KXPDQ�DFWLYLW\�DQG
���WR����\HDUV�RI�LQWHQVLYH�KDUYHVW�EHIRUH
PDQGDWHG�FRQVLGHUDWLRQ�RI�VWUHDPVLGH�SUR�
WHFWLRQ���)RUHVW�SUDFWLFHV�WKDW�FRQWULEXWHG�WR
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QHUDEOH�WR�HURVLRQ�DW�KLJK�IORZV��6XOOLYDQ�HW
DO�����������7KH�DEVHQFH�RI�ODUJH�IORRGV�VLQFH
�����DQG�������GHSHQGLQJ�RQ�WKH�:$$��KDV
KHOSHG�WR�VWDELOL]H�FKDQQHO�FRQGLWLRQV�VR
WKDW�ULSDULDQ�VWDQGV�DUH�LQFUHDVLQJO\�OHVV
YXOQHUDEOH�WR�KLJK�IORZV���0RVW�VPDOO�FKDQ�
QHOV�KDYH�UHFRYHUHG�WR�WKH�SRLQW�ZKHUH�UL�
SDULDQ�WUHHV�DUH�UHHVWDEOLVKHG�DQG�QHZ�GH�
EULV�LV�DFFXPXODWLQJ���7KLV�ULSDULDQ�YHJHWD�
WLRQ�KDV�DVVLVWHG�LQ�WKH�UHFRQVWUXFWLRQ�RI
EDQNV�E\�WUDSSLQJ�DQG�VWDELOL]LQJ�ILQH
VHGLPHQW���7KH�PRUH�UHFHQW������§1HZ
<HDUV�'D\¨�IORRG�ZDV�DOVR�FRQVLGHUHG�VLJ�
QLILFDQW�E\�PDQ\�DQG�GHPRQVWUDWHG�WKH
VXVFHSWLELOLW\�RI�VRPH�GUDLQDJHV�DQG�ULSDU�
LDQ�DUHDV�WR�FDWDVWURSKLF�VWRUP�HYHQWV�

)HGHUDO�DQG�6WDWH�)RUHVW�3UDFWLFHV�LQ�0DLQ�
WDLQLQJ�5LSDULDQ�)XQFWLRQV
,Q�WKH�����V��JXLGHOLQHV�IRU�IRUHVW�SUDFWLFHV
EHJDQ�WR�DGGUHVV�PDQDJHPHQW�SUHVFULSWLRQV
IRU�ULSDULDQ�SURWHFWLRQ�PRUH�VSHFLILFDOO\�
2Q�IHGHUDO�ODQGV��IRU�H[DPSOH��%/0�DQG
86)6���ULSDULDQ�PDQDJHPHQW�ZDV�DG
GUHVVHG�GLUHFWO\�LQ�WKH�SODQQLQJ�SURFHVV�E\
GHYHORSLQJ�UHVRXUFH�PDQDJHPHQW�SODQV�DQG
LQGLYLGXDO�VWDQGDUGV�DQG�JXLGHOLQHV���7KH
&DOLIRUQLD�)RUHVW�3UDFWLFHV�$FW�GHYHORSHG
ULSDULDQ�SUHVFULSWLRQV�IRU�SULYDWH�IRUHVW
ODQGV�DW�DERXW�WKH�VDPH�WLPH��7DEOH���������
7KHVH�UHODWLYHO\�UHFHQW�IHGHUDO�DQG�VWDWH
ODQG�XVH�UHJXODWLRQV�ZHUH�GHVLJQHG�WR�SUR�
WHFW�ULSDULDQ�]RQH�IXQFWLRQV�DV�XQGHUVWRRG
DW�WKDW�WLPH�

7KH�IHGHUDO�ODQG�PDQDJHPHQW�SUHVFULSWLRQV
DQG�&DOLIRUQLD�)35V�GHILQH�WKH�ZLGWK�RI
ULSDULDQ�PDQDJHPHQW�]RQHV�DQG�DOORZDEOH
DFWLYLWLHV�ZLWKLQ�WKH�ULSDULDQ�]RQH�EDVHG�RQ
ZDWHU�W\SH�FODVVLILFDWLRQV��VHH�6HFWLRQ
�����������7KH�IHGHUDO�VWUDWHJLHV�DOORZ�WLPEHU
KDUYHVW�DQG�RWKHU�DFWLYLWLHV�ZLWKLQ�WKH�50=
RQO\�ZKHQ�VXFK�DFWLYLWLHV�ZLOO�QRW�FRPSUR�
PLVH�WKH�ULSDULDQ�PDQDJHPHQW�REMHFWLYHV�RU
LI�VXFK�DFWLYLWLHV�DUH�QHHGHG�WR�DWWDLQ�WKHVH
REMHFWLYHV���&DOLIRUQLD�)35V�DOORZ�JUHDWHU
DFWLYLW\�ZLWKLQ�WKH�50=���6WDWH�)35V�VHHN
WR�SURWHFW�ULSDULDQ�VKDGLQJ�DQG�/:'�UH�
FUXLWPHQW�WKURXJK�UHWHQWLRQ�RI�D�SHUFHQWDJH

RI�RYHUVWRU\�DQG�XQGHUVWRU\�YHJHWDWLRQ�DQG
D�VSHFLILHG�QXPEHU�RI�WUHHV�SHU�OHQJWK�RI
VWUHDP��VHH�7DEOH�����������7KHVH�UXOHV�DOVR
WDUJHW�VHGLPHQW�FRQWURO�E\�PDLQWDLQLQJ
���SHUFHQW�RI�WKH�JURXQG�FRYHU�QHDU
VWUHDPV���&DOLIRUQLD�)35V�DOORZ�LQFUHDVHV
RU�GHFUHDVHV�LQ�ULSDULDQ�PDQDJHPHQW�]RQH
ZLGWK�DQG�FDQRS\�UHWHQWLRQ�UHTXLUHPHQWV
EDVHG�RQ�VLWH�FKDUDFWHULVWLFV�RU�SURSRVHG
IRUHVWU\�SUDFWLFHV��SURYLGHG�WKH\�GR�QRW�GH�
JUDGH�EHQHILFLDO�XVHV���7KHVH�FKDQJHV�PXVW
EH�DSSURYHG�E\�WKH�&DOLIRUQLD�6WDWH�'LUHF�
WRU�RI�)RUHVWU\�DQG�)LUH�3URWHFWLRQ�

&DOLIRUQLD�)35V�IRU�ULSDULDQ�PDQDJHPHQW
KDYH�EHHQ�LQ�IRUFH�IRU�DSSUR[LPDWHO\���
\HDUV���$V�D�UHVXOW��LW�FDQ�EH�DVVXPHG�WKDW
WKH�ULSDULDQ�]RQHV�DUH�JURZLQJ�EDFN�DQG�DUH
DW�VRPH�OHYHO�RI�UHFRYHU\���6RPH�RI�WKHVH
ULSDULDQ�]RQHV�DUH�OLNHO\�UHDFKLQJ�DGYDQFHG
VWDJHV��ZKLOH�RWKHUV�DUH�VWLOO�UHHVWDEOLVKLQJ
WKHPVHOYHV��VHH�7DEOH����������5LSDULDQ
]RQHV�XQGHU�WKHVH�PDQDJHPHQW�SUDFWLFHV
KDYH�OLNHO\�KDG�VRPH�LPSURYHPHQW�LQ�DUHDV
ZKHUH�SUHYLRXV�SUDFWLFHV�DOORZHG�IRU�PRUH
H[WHQVLYH�KDUYHVW�LQ�ULSDULDQ�]RQHV���7KH
LQWHQW�RI�:/3=V�ZDV�WR�PLQLPL]H�LPSDFWV
RQ�ULSDULDQ�IXQFWLRQ�DV�ORQJ�DV�WKH\�SUR�
WHFWHG�EHQHILFLDO�XVHV�RI�WKH�ZDWHU��QRW�WR
SURYLGH�FRPSOHWH�SURWHFWLRQ�IRU�DOO�ULSDULDQ
IXQFWLRQV�

7KH�1RUWKZHVW�)RUHVW�3ODQ�ZDV�DGRSWHG�LQ
������RQ�1DWLRQDO�)RUHVW�DQG�%/0�ODQGV
ZLWKLQ�WKH�UDQJH�RI�WKH�VSRWWHG�RZO��ZKLFK
RYHUODSV�DOO�RI�3$/&2ªV�ODQG����7KH�3ODQ
LQFUHDVHG�SURWHFWLRQ�RI�ULSDULDQ�UHVRXUFHV
ZLWK�WKH�LPSOHPHQWDWLRQ�RI�ULSDULDQ�UH�
VHUYHV�DQG�WKH�DTXDWLF�FRQVHUYDWLRQ�VWUDW�
HJ\��7DEOH�����������:LWK�WKH�UHFHQW�OLVWLQJ
RI�FRKR�VDOPRQ��&')�KDV�GHYHORSHG�JXLGH�
OLQHV�WR�FRQVLGHU�IRU�WLPEHU�KDUYHVW�XQGHU
WKH�)35V��&RKR�6DOPRQ�&RQVLGHUDWLRQV�IRU
7LPEHU�+DUYHVWLQJ�8QGHU�WKH�&DOLIRUQLD
)RUHVW�3UDFWLFH�5XOHV�>&')������E@����7KHVH
FRKR�FRQVLGHUDWLRQV�SURYLGH�JXLGDQFH�IRU
FRQVHUYDWLRQ�PHDVXUHV�IRU�WLPEHU�RSHUD�
WLRQV�ZLWKLQ�WKH�(68V�ZKHUH�FRKR�VDOPRQ
DUH�OLVWHG��VHH�6HFWLRQ��������7KHLU�PDLQ ��
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Source
Stream

Classification 2/ Class I 2/ Class II Class III
California
24 FPR 916.5
(936.5, 956.5)

Definition Fish always or seasonally present,
fish spawning or migration habitat,
or a supply of domestic water.

Fish always or seasonally present
within 1,000 feet downstream of
habitat for non-fish species or
aquatic habitat for non-fish
aquatic species.

No aquatic life present;
capable of sediment transport.

WLPZ Width (ft)3/ 75 to150-foot buffer based on
slope.4/

50 to 100-foot buffer based on
slope5/

Determined on a site-specific
basis.

Stream Shade Retain 50% overstory and 50%
understory canopy covering
ground; retain 25% overstory
conifers.

Retain 50% of total canopy
covering the ground.  Retain
25% of the existing overstory
conifers.

50% of total understory
vegetation shall be left.

Tree
Retention/LWD
Recruitment

Minimum 2 live conifers >= 16
inches dbh and 50-foot tall per acre
within 50 feet of stream.  Also
recruitment potential from trees
retained for shade.

Recruitment potential from trees
retained for shade.

Not specified.

Sediment Filtering 75% of ground cover must remain
undisturbed.

Same as Class I. Same as Class I.

Northwest Forest Plan
(Forest Service and Bureau
of Land Management)

Definition Fish bearing.6/ Non-fish bearing (perennial).6/ Non-fish intermittent.6/

RR Width (ft)7/ 340-foot no-harvest buffer7/ or
2 site-potential trees (SPT).8/

150-foot no-harvest buffer7/ or
1 SPT.9/

100-foot no-harvest buffer7/ or
1 SPT.9/

Stream Shade No specific stream shade
requirements; shade protected
through large riparian reserves.  No
harvest in reserves except when
riparian conservation objectives
are not adversely affected.

Same as Class I. Same as Class I.

Tree
Retention/LWD
Recruitment

Provided through RR width (see
above).

Same as Class I. Same as Class I.

Sediment Filtering Protection provided through the
establishment of no-harvest buffers
(see RR width).

Same as Class I. Same as Class I.

PALCO HCP Definition Fish always or seasonally present,
fish spawning or migration habitat,
or a supply of domestic water.2/

Fish always or seasonally present
within 1,000 feet downstream of
habitat for non-fish species or
aquatic habitat for non-fish
species.2/

No aquatic life present;
capable of sediment
transport.2/
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Source
Stream

Classification 2/ Class I 2/ Class II Class III
RMZ Width (ft)10/ 170 feet based on slope distance.11/ 100 to 130 feet.12/ 25- to 50-foot ELZ3/ or 100-

foot EEZ.13/

Stream Shade 0 to 30-foot no-harvest buffer.
Average of at least 80% overstory
conifer canopy closure; 2nd band
limited harvest not reduced below
80%; 3rd band not reduced below
70%.

No-harvest buffer in most HUs
in both interim and default HCP
strategies11/ outer band WHR6.

No specific provisions for
shade.

Tree
Retention/LWD
Recruitment

0 to 30-foot no-harvest buffer from
CMZ.  30 to 100 feet minimum
300-square-foot residual basal
areal/acre post harvest: 0 to 100-
foot 10 trees/acre >40” dbh
retained14/ and permanently
marked15/ and retain 100 to 170-
foot minimum 240-square-foot
residual basal area/acre post
harvest.  No removal of LWD 0 to
100 feet; limited removal 100 to
170 feet

0-10-30-foot no-harvest buffer
where applied11/ outside no-
harvest minimum 240-square-
foot residual basal area/acres
post-harvest. No removal of
LWD 0 to 100 feet; limited
removal 100 to 170 feet.

All downed trees are not
removed and the steeper the
slope the greater the zone
(widths match ELZ and
EEZ).13/

Sediment Filtering Protection provided through stream
buffers and silvicultural
prescriptions (see RMZ width),
EEZ; full suspension yarding;
treatment of exposed mineral soils
in RMZ; and must maintain
downed wood.

Same as Class I. Same as Class III under tree
retention/LWD recruitment.

AB 1986 Definition Fish always or seasonally present,
fish spawning or migration habitat,
or a supply of domestic water.2/

Fish always or seasonally present
within 1,000 feet downstream of
habitat for non-fish species or
aquatic habitat for non-fish
species.2/

No aquatic life present;
capable of sediment
transport.2/

RMZ Width (ft) 170 feet based on16/ slope distance. 100 to 130 feet.17/ 25 to 50-foot ELZ13/ / or 100-
foot EEZ.13/

Stream Shade 0 to 100 feet no-harvest. 0 to 30-foot no-harvest.  Outer
band WHR6.

No specific provision for
shade.

Tree Retention/
LWD Recruitment

0 to 100 feet no-harvest; 100 to
170 feet minimum; 240-square-foot
residual basal area/acre post
harvest.  No removal of LWD from
0 to 100 feet; limited removal 100
to 170 feet.

0 to 30-foot no-harvest.  Outside
no-harvest minimum 240-square-
foot residual basal area/acres
post-harvest.  No removal of
LWD from 0 to 100 feet.

All downed trees are not
removed and the steeper the
slope the greater the zone
(widths match ELZ and
EEZ). 13/
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Source
Stream

Classification 2/ Class I 2/ Class II Class III
Sediment Filtering Protection provided through stream

buffers and silvicultural
prescriptions (see RMZ width),
EEZ; full suspension yarding;
treatment of exposed mineral soils
in RMZ; and must maintain
downed wood.

Same as Class I. Same as Class III under tree
retention/LWD recruitment.

1/ NMFS and cooperating agencies (e.g., EPA, Forest Service, and state agencies [CDFG, CDF]) have developed a habit conditions matrix that assess as
aquatic habitat on PALCO’s land.  It includes criteria for a properly functioning riparian area.

2/ Based on California Forest Practice Rules.
3/ Water course and lake protection zone measured in slope distance.
4/ Buffers established:  Class I < 30% = 75 feet, 30-50% = 100 feet, >50% = 150 feet.
5/ Buffers established:  Class II:  6/< 30% = 50 feet, 30-50% = 75 feet, >50% = 100 feet.
6/ Based on Northwest Forest Plan stream classification.
7/ Riparian Reserve measured in slope distance.
8/ No-harvest buffer (slope distance) or within an area equal to the height of two site-potential trees, whichever is greater.  Wetlands over 1 acre have a no-

harvest buffer of 150 feet (slope distance).
9/ No-harvest buffer (slope distance) or within an area equal to the height of one site-potential tree, whichever is greater.  100-foot no-harvest buffer on

wetlands greater than 1 acre.
10/ Riparian Management Zone measured in slope distance.
11/ Total buffer width is 170 feet.  The first 30 feet from the CMZ is a no-harvest area, no salvage, and equipment exclusion zone (EEZ).  From 30 to 100 feet

is a limited entry zone with no salvage, and limited single-tree selection silvicultural prescription (300-square-foot, ba/acre).  From 100 to 170 feet is an
EEZ, and selection harvest every 20 years target WHR6 silvicultural prescription.  For default strategy HCP for slopes greater than 50% this prescription
may be more restrictive and likely implemented to break in slope or distance determined by mass wasting team (which could be more or less distance than
the designated 170 feet.

12/ The interim strategy (first three year) HCP total buffer width is 100 feet. The first 10 feet from the CMZ is a no-harvest area, no salvage, and EEZ.  From
10 to 100 feet is an EEZ and selection harvest every 20 years target WHR6 silvicultural prescription.  The default strategy (next 47 years) HCP total buffer
width is 130 feet, except in the Humboldt WAA, where total buffer width is 100 feet.  The first 30 feet on Douglas-fir dominated HUs, redwood-dominated
HUs with slopes greater than 50%, and all of DF- and RW-dominated HUs in the Humboldt WAA are no-harvest areas, no-salvage areas, and EEZs.  From
0 to 130 feet in the RW-dominated HUs outside the Humboldt WAA and 30 to 100 or 130 feet in all other HUs is an EEZ, and selection harvest every 20
years target WHR6 silvicultural prescription.  For 47-year HCP for slopes greater than 50% adjacent to the RMZ, the hill slope management - mass wasting
process will be implemented to break-in slope or distance determined by mass wasting team (minimum prescription would be to continue WHR6
silvicultural prescription to break-in slope).

13/  Timber harvest allowed but ELZ and EEZ vary with slope and yarding method (<30% = 25 feet ELZ, 30-50% = 50 feet ELZ, >50% 100 feet EEZ).
14/ Both interim and default strategies retain 10 trees/acre greater than 40-inch dbh.
15/ Defalt strategy permanently marks the 10 retained trees/acre greater than 40-inch dbh.  See Section 3.7.4.3 for more specific description.
16/ Class I streams first 100 feet are no-harvest.  The remainder of the RMZ remains the same as described under Class I RMZs for the HCP.
17/ Class II streams first 30 feet are no-harvest for all timber types and sideslopes.
Source:  Foster Wheeler Environmental Corporation, 1998
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SXUSRVH�LV��WR�DYRLG�VLJQLILFDQW�PRGLILFDWLRQ
RU�GHJUDGDWLRQ�RI�FRKR�VDOPRQ�KDELWDW�GXU�
LQJ�WLPEHU�KDUYHVW���,Q�ULSDULDQ�DUHDV��WKH
HPSKDVLV�RI�FRQVHUYDWLRQ�PHDVXUHV�IRU�FRKR
VDOPRQ�KDELWDW�IURP�WLPEHU�KDUYHVW�LV�RQ
UHWHQWLRQ�RI�YHJHWDWLYH�IHDWXUHV�WR�DVVXUH
/:'�UHFUXLWPHQW��PDLQWHQDQFH�RI�GHVLUHG
VWUHDP�WHPSHUDWXUH��SURWHFWLRQ�RI�LPSRU�
WDQW�FKDQQHO�DQG�EDQN�FKDUDFWHU��DQG�EXII�
HULQJ�IURP�XSODQG�HURVLRQ��&')������E��

7KH�3URSRVHG�+DELWDW�&RQVHUYDWLRQ�3ODQV
+DELWDW�FRQVHUYDWLRQ�SODQV��+&3V��DUH�EH�
LQJ�GHYHORSHG�LQ�WKH�UHJLRQ�XQGHU�(6$�
7KH�SODQV�DUH�H[DPSOHV�RI�QHZ�PDQDJH�
PHQW�DSSURDFKHV�WDLORUHG�WR�VSHFLHV�VSHFLILF
UHTXLUHPHQWV�IRXQG�LQ�WKH�UHJLRQ���+&3V
WKDW�FRYHU�DTXDWLF�DQG�VHPL�DTXDWLF�VSHFLHV
XVXDOO\�LQFOXGH�VWUHDPVLGH�EXIIHUV�WKDW
SURYLGH�WKH�IXOO�UDQJH�RI�ULSDULDQ�IXQFWLRQV
�/:'��VKDGH��QXWULHQWV��VHGLPHQW�ILOWHULQJ�
EDQN�VWDELOLW\��DQG�PLFURFOLPDWH����2QFH
+&3V�DUH�DSSURYHG�E\�10)6�):6��WKH
ODQGRZQHUV�DUH�DVVXUHG�WKDW�PDQDJHPHQW
RI�WKHLU�ODQGV�ZLOO�QRW�EH�GLVUXSWHG�E\�QHZ
UHJXODWLRQV�RU�UHVWULFWLRQV�IRU�WKRVH�VSHFLHV
FRYHUHG�

3$/&2�KDV�GHYHORSHG�D�QXPEHU�RI�+&3
PHDVXUHV�GLUHFWHG�DW�ULSDULDQ�DUHDV�DQG
KDV�LPSOHPHQWHG�VRPH�RI�WKHVH�PHDVXUHV�
$Q\�7+3V�VXEPLWWHG�DIWHU�)HEUXDU\�����
KDYH�LQFRUSRUDWHG�LQWHULP�VWUDWHJ\�SUH�
VFULSWLRQV��VHH�$SSHQGL[�(����2WKHU�PHDV�
XUHV�UHSUHVHQW�QHZ�PDQDJHPHQW�FRPPLW�
PHQWV�WKDW�ZRXOG�EH�LPSOHPHQWHG�XSRQ
DSSURYDO�RI�WKH�+&3�DQG�,73���7KH�SUR�
SRVHG�+&3�VHHNV�WR�SURYLGH�PRUH�SURWHFWLRQ
RI�ULSDULDQ�IXQFWLRQ�DORQJ�&ODVV�,��,,��DQG
,,,�VWUHDPV�WKDQ�LV�FXUUHQWO\�IRXQG�XQGHU
&DOLIRUQLD�)35V��7DEOH��������DQG�)LJXUHV
�����D��E��DQG�F����+RZHYHU��&DOLIRUQLD�)35V
DSSO\�ZKHQ�3$/&2ªV�SURSRVHG�+&3�LV�OHVV
UHVWULFWLYH�

3$/&2ªV�SURSRVHG�+&3�VHHNV�WR�LPSURYH
ULSDULDQ�VKDGLQJ��/:'�UHFUXLWPHQW��EDQN
VWDELOLW\��VHGLPHQW�ILOWUDWLRQ��OHDI�OLWWHU�LQ�
SXW��DQG�VRPH�FRPSRQHQWV�RI�PLFURFOLPDWH
WKURXJK�D�GHVLJQDWHG�UHVWULFWHG�KDUYHVW

EDQG�RQ�DOO�&ODVV�,�DQG�PRVW�&ODVV�,,
VWUHDPV��ODWH�VHUDO�KLJK�UHVLGXDO�SUHVFULS�
WLRQ�VLQJOH�WUHH�VHOHFWLRQ�RQ�&ODVV�,�VWUHDPV
DQG�ODWH�VHUDO�SUHVFULSWLRQ�VLQJOH�WUHH�VHOHF�
WLRQ�WKDW�PDLQWDLQV�:+5�����0��RU��'��VHH
6HFWLRQ������RQ�&ODVV�,�RXWHU�EDQG�DQG�RQ
&ODVV�,,�VWUHDPV��VHH�6HFWLRQ�����IRU�GHWDLOV
UHJDUGLQJ�ULSDULDQ�SUHVFULSWLRQV����)RU�D
EUHDNGRZQ�RI�WUHHV�E\�VL]H�FODVV�RQ�&ODVV�,
DQG�,,�VWUHDPV��VHH�$SSHQGL[�7DEOH�-���DQG
$SSHQGL[�)LJXUHV�-��D�DQG�E���7KLV�HYDOXD�
WLRQ�SURYLGHV�DQ�H[DPSOH�RI�WKH�QXPEHU�RI
WUHHV�WKDW�ZRXOG�EH�OHIW�SHU�����IHHW�RI
VWUHDP�OHQJWK�LQ�WKH�KDUYHVW�SRUWLRQ�RI
VWUHDP�EXIIHUV�SURSRVHG�E\�3$/&2�LQ�D
PDWXUH�����\HDU�ROG��VWDQG�EDVHG�RQ�WKH
SHUFHQWDJH�RI�UHVLGXDO�EDVDO�DUHD�WR�EH�OHIW
XVLQJ�WKH�WDUJHW�SHUFHQWDJHV�E\�GLDPHWHU
FODVV�IRXQG�LQ�$SSHQGL[�-��$WWDFKPHQW�-���
7KLV�PRGHOHG�VWDQG�LV�XVHG�IRU�FRPSDUDWLYH
SXUSRVHV���7KH�VLWH�FODVV�DQG�WLPEHU�W\SH
IRXQG�ZLWKLQ�D�VLWH�VSHFLILF�50=�ZLOO�GH�
WHUPLQH�ZKHWKHU�PRUH�RU�IHZHU�WUHHV�RI�GLI�
IHUHQW�VL]H�FODVV�GLVWULEXWLRQV�RFFXU�LQ�DQ
LQGLYLGXDO����\HDU�ROG�VWDQG�

3$/&2�ZRXOG�DOVR�DQDO\]H�WKH�ZDWHUVKHGV
ZLWKLQ�WKH�SURSRVHG�+&3�ERXQGDULHV�WR�GH�
YHORS�ZDWHUVKHG�VSHFLILF�PHDVXUHV�IRU
DTXDWLF�IXQFWLRQ���7KLV�DQDO\VLV�ZLOO�EH
EDVHG�RQ�PRGLILFDWLRQV�RI�SURFHGXUHV�GHYHO�
RSHG�E\�WKH�:DVKLQJWRQ�6WDWH�'HSDUWPHQW
RI�1DWXUDO�5HVRXUFHV����������:DWHUVKHG
DQDO\VLV�LGHQWLILHV�DUHDV�WKDW�QHHG�DGGL�
WLRQDO�SURWHFWLRQ�EH\RQG�WKH�VWDQGDUG�UH�
TXLUHPHQWV���3URWHFWLRQ�RI�QRQ�ILVK�EHDULQJ
VWUHDPV�LV�WDUJHWHG�IRU�FRQWURO�RI�VHGLPHQW
DQG�KLJK�ZDWHU�WHPSHUDWXUH�GHOLYHU\�GRZQ�
VWUHDP�WR�ILVK�EHDULQJ�VWUHDPV���$W�WKLV
WLPH��KRZHYHU��QR�VWXGLHV�DUH�DYDLODEOH�WKDW
GRFXPHQW�D�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH
DGHTXDF\�RI�SUHVFULSWLRQV�IURP�ZDWHUVKHG
DQDO\VLV�WR�SURWHFW�ULSDULDQ�DQG��WKXV�
DTXDWLF�KDELWDW�IXQFWLRQ��&ROOLQV�DQG�3HVV�
������

'HVLJQLQJ�D�ORQJ�WHUP��HFRV\VWHP�EDVHG
KDELWDW�PDQDJHPHQW�SODQ�LV�GLIILFXOW�EH



Figure 3.7-3a.
Riparian Management Zone Widths Along Class I Streams Outside of Reserves, by Alternative1/
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1/ Areas within reserves will receive complete protection, by default.
2/ Timber harvest allowed only to enhance and facilitate riparian functions.
3/ Post-Harvest Basal Area (PHBA); see Appendix [FF] for distribution of tree sizes left under these silvicultural prescriptions.
4/ CFPRs stipulate the retention of at least 50% overstory and 50% understory along Class I streams; for purposes of comparison

to HCP silvicultural prescriptions, the anticipated PHBA would be less than 240 square feet per acre.
5/ Complete (100%) protection based upon most restrictive component of microclimate, which is humidity (see Figure 3.7-2e).
6/ Class I RMZ widths range between 170 and 340 feet; both ends of the range are represented in this figure.
7/   On slopes greater than 50%, Band 3 is to be extended to break in slope.
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Figure 3.7-3b.
Riparian Management Zone Widths Along Class II Streams Outside of Reserves, by Alternative1/
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California Forest Practice Rules5/

Slope >50%, RMZ will extend to break in slope or full extent of Mass Wasting Zone 6/

8/

1/ Areas within reserves will receive complete protection, by default.
2/ Timber harvest allowed only to enhance and facilitate riparian functions.
3/ Post-Harvest Basal Area (PHBA); see Appendix [FF] for distribution of tree sizes left under these silvicultural prescriptions.
4/ The area from which heavy equipment associated with timber harvest operations is totally excluded.
5/ CFPRs stipulate the retention of at least 50% canopy cover along Class II streams; for purposes of comparison to HCP

silvicultural prescriptions, the anticipated PHBA would be less than 240 square feet per acre.
6/ A minimum prescription for these areas is 240 sq. ft. per acre PHBA.
7/ Complete (100%) protection based upon most restrictive component of microclimate which is humidity (see Figure 3.7-2e).
8/ Class II RMZ widths range between 85 and 170 feet; both ends of the range are represented in this figure.
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Figure 3.7-3c.
Riparian Management Zone Widths Along Class III Streams Outside of Reserves, by Alternative1/
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1/ Areas within reserves will receive complete protection, by default.
2/ Timber harvest allowed only to enhance and facilitate riparian functions.
3/ Post-Harvest Basal Area (PHBA) ; see Appendix [FF] for distribution of tree sizes left under these silvicultural prescriptions.
4/ The area from which heavy equipment associated with timber harvest operations is totally excluded.
5/ The area within which heavy equipment associated with timber harvest operations is limited.
6/ Complete (100%) protection based upon most restrictive component of microclimate, which is humidity (see Figure 3.7-2e).
7/ Class III RMZ widths range between 50 and 100 feet; both ends of the range are represented in this figure.
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WLPZ  Widths
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a site-specific

basis.  Protective
measures within
WLPZs include
retention of at
least 50% of
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vegetation.
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FDXVH�QDWXUDO�V\VWHPV�DUH�G\QDPLF��DQG
WKHUH�DUH�DOZD\V�ULVNV�DQG�XQFHUWDLQW\
ZKHQ�LPSOHPHQWLQJ�IRUHVW�PDQDJHPHQW
DFWLYLWLHV���7KLV�XQFHUWDLQW\�LV�DGGUHVVHG�LQ
WKH�SURSRVHG�+&3�WKURXJK�WKH�RQJRLQJ�XVH
RI�WUHQG�PRQLWRULQJ�DQG�§DGDSWLYH�PDQ�
DJHPHQW�¨��7KH�FRQFHSW�LV�LPSOHPHQWHG�LQ
WKH�SURSRVHG�+&3�WKURXJK�D�EURDG�SURJUDP
RI�PRQLWRULQJ��VXUYH\V��UHSRUWLQJ��DQG�FRRS�
HUDWLYH�UHVHDUFK�ZKLFK�ZRXOG�EH�XVHG�WR
HYDOXDWH�WKH�ELRORJLFDO�UHODWLRQVKLS�DQG
KDELWDW�UHVSRQVHV�WR�PDQDJHPHQW�DFWLRQV
WDNHQ�LQ�WKH�+&3�SODQQLQJ�DUHD���)LQDOO\�
3$/&2�ZRXOG�LQFRUSRUDWH�VSHFLILF�PHDV�
XUHV�RU�D�6HFWLRQ������$JUHHPHQW��3$/&2
������9ROXPH�9,��3DUW�(��LQWR�FHUWDLQ�W\SHV
RI�LWV�SURSRVHG�DFWLYLWLHV�WR�PLQLPL]H�DQG
PLWLJDWH�WKH�HIIHFWV�RI�WKRVH�DFWLYLWLHV�RQ
ILVK�DQG�ZLOGOLIH�UHVRXUFHV�

�������� (YDOXDWLRQ�RI�$OWHUQDWLYHV

$V�GLVFXVVHG�LQ�6HFWLRQ����������QRW�DOO�RI�WKH
ULSDULDQ�ODQGVFDSH�LV�FXUUHQWO\�IXOO\�IXQF�
WLRQLQJ���6HUDO�VWDJH�FODVVLILFDWLRQ�SURYLGHV
D�JHQHUDO�SLFWXUH�RI�ULSDULDQ�FRQGLWLRQV�DQG
TXDOLW\���6L[WHHQ�SHUFHQW�RI�WKH�ULSDULDQ
YHJHWDWLRQ�IRXQG�LQ�WKH�SURMHFW�DUHD�LV�PDGH
XS�RI�\RXQJ�RSHQ�IRUHVW�DQG����SHUFHQW�LV
PLG�VHUDO�IRUHVW���:KHUH�VRPH�OHYHO�RI�GLV�
WXUEDQFH�KDV�RFFXUUHG�LQ�ULSDULDQ�DUHDV
�7DEOH���������WKHUH�ZRXOG�EH�DQ�H[WHQGHG
SHULRG��GHSHQGLQJ�RQ�VHUDO�VWDJH��IRU�ULSDU�
LDQ�IXQFWLRQ�WR�EHJLQ�WR�DWWDLQ�GHVLUDEOH�OHY�
HOV�WKDW�DSSURDFK�WDUJHW�FRQGLWLRQV��7DEOH
����������)RU�H[DPSOH��LQ�HDUO\�VHUDO�VWDJHV�
WKH�LPPDWXUH�ULSDULDQ�YHJHWDWLRQ��ERWK
KDUGZRRG�DQG�FRQLIHURXV�VSHFLHV��LV�D�ORZ�
WR�PRGHUDWH�VKDGH�VRXUFH�DQG�D�SRRU�FRQ�
WULEXWRU�RI�/:'���,Q�PLG�VHUDO�VWDJHV��WKH
ULSDULDQ�YHJHWDWLRQ�LV�D�JRRG�VKDGH�VRXUFH
DQG�D�ORZ�WR�PRGHUDWH�FRQWULEXWRU�RI�/:'�
0RVW�ULSDULDQ�YHJHWDWLRQ�GRHV�QRW�EHFRPH�D
JRRG�VRXUFH�RI�/:'�XQWLO�WKH�ODWH�VHUDO
VWDJHV���$OWKRXJK�PXFK�RI�WKH�ODQG�LV�FXU�
UHQWO\�LQ�HDUO\�WR�PLG�VHUDO�VWDJHV��7DEOH
�������DQG�7DEOH���������ULSDULDQ�KDELWDW
VKRXOG�LPSURYH�RYHU�WLPH�����WR����\HDUV��WR

LQFUHDVH�KHDOWK\�ULSDULDQ�DUHDV���&KDQJHV
LQ�ULSDULDQ�PDQDJHPHQW�DQG�WKHLU�HIIHFW�RQ
ULSDULDQ�KDELWDW�TXDOLW\�ZLOO�EH�GLVFXVVHG�LQ
VKRUW�WHUP�����\HDU��DQG�ORQJ�WHUP�����
\HDU��WLPH�IUDPHV���)RU�HDFK�ULSDULDQ�IXQF�
WLRQ��WKH�WLPH�IUDPH�WR�WUDQVLWLRQ�IURP�D
QRQ�IXQFWLRQDO�ULSDULDQ�V\VWHP�WR�RQH�WKDW
FRXOG�SURYLGH�PRVW�ULSDULDQ�IXQFWLRQV�ZLOO
DOVR�EH�WUDFNHG��VHH�7DEOH���������

7KH�DOWHUQDWLYHV�DUH�HYDOXDWHG�LQ�WHUPV�RI
WKH�SURWHFWLRQ�OHYHOV�SURYLGHG�IRU�VKDGLQJ�
/:'�UHFUXLWPHQW��OHDI�DQG�QHHGOH�LQSXWV�
EDQN�VWDELOLW\��VHGLPHQW�FRQWURO��DQG�PLFUR�
FOLPDWH���%HFDXVH�HDFK�DOWHUQDWLYH�KDV�D
GLIIHUHQW�FODVVLILFDWLRQ�VFKHPH�DQG�LQFRQVLV�
WHQW�OHDYH�WUHH�UHTXLUHPHQWV��LW�LV�GLIILFXOW
WR�FRPSDUH�TXDQWLWDWLYHO\�WKH�HIIHFWLYHQHVV
RI�WKH�GLIIHUHQW�DOWHUQDWLYHV�LQ�SURWHFWLQJ
ULSDULDQ�IXQFWLRQV���1HYHUWKHOHVV��D�TXDOLWD�
WLYH�VHQVH�RI�WKH�OHYHO�RI�SURWHFWLRQ�DIIRUGHG
WR�VSHFLILF�SURFHVVHV�FDQ�EH�JDLQHG�EDVHG�RQ
ULSDULDQ�EXIIHU�ZLGWK�DQG�WKH�DOORZDEOH
OHYHO�RI�DFWLYLW\�ZLWKLQ�WKDW�EXIIHU���)LJXUHV
�����D��E��DQG�F�LOOXVWUDWH�WKH�GLIIHULQJ
EXIIHU�ZLGWKV�DQG�SURWHFWLRQ�OHYHOV�IRU�HDFK
VWUHDP�FODVVLILFDWLRQ�E\�DOWHUQDWLYH���7R�ID�
FLOLWDWH�FRPSDULVRQ�DPRQJ�DOWHUQDWLYHV�
ERWK�IL[HG�EXIIHU�ZLGWKV�DQG�VLWH�SRWHQWLDO
WUHH�KHLJKW�DUH�XVHG�LQ�WKH�HYDOXDWLRQ���$
VLWH�SRWHQWLDO�WUHH�KHLJKW�LV�DSSUR[LPDWHO\
����IHHW�DW�����\HDUV�IRU�3$/&2ªV�RZQHU�
VKLS���,Q�VRPH�FDVHV��KRZHYHU��WKH�UHGZRRG
]RQHV�RQ�3$/&2ªV�ODQG�FDQ�FRQWDLQ�VLWH�
SRWHQWLDO�WUHHV�LQ�H[FHVV�RI�����IHHW�DW����
\HDUV��FRQVHTXHQWO\��WKH�ULSDULDQ�]RQHV�RI
LQIOXHQFH�H[WHQG�IDUWKHU�IURP�WKH�VWUHDP
FKDQQHO�LQ�WKHVH�V\VWHPV�

,Q�)LJXUHV������D��E��DQG�F��WKH�DOWHUQDWLYHV
DUH�HYDOXDWHG�LQ�WHUPV�RI�WKH�SURWHFWLRQ
SURYLGHG�E\�VKDGLQJ��/:'�UHFUXLWPHQW�
RUJDQLF�OLWWHU�LQSXWV��EDQN�VWDELOLW\��VHGL�
PHQW�FRQWURO��DQG�PLFURFOLPDWH���5LSDULDQ
EXIIHU�ZLGWKV�UHTXLUHG�WR�PDLQWDLQ
����SHUFHQW�RI�HDFK�IXQFWLRQ�DUH�VKRZQ�RQ
WKH�WRS�RI�WKH�ILJXUH�DQG�DUH�EDVHG�RQ�WKH



Table 3.7-11.   Percentage of Total Riparian Acres (18,173 acres) Found in the HCP Planning Area by Seral Stage
and Estimated Times for Recovery1/ of Each Riparian Parameter 2/ Page 1 of 1
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Recovery Periods (in years)

Seral Stage 3/ % Seral Stage Shade
LWD

Requirement
Leaf Needle

Litter
Streambank

Stability
Sediment
Filtration

Micro-
climate

Forest Openings 2.2 20 to 40+ years 100+ years 40 to 80 years Functioning to 11
years6/

5 years 20 to 40 +
years7/

Young Forest 14.0 10 to 30 years 100+ years 30 to 70 years 11 years to
functioning6/

Functioning 10 to 30 +
years7/

Mid-seral 43.8 20 to functioning4/ 50 to 100 years 30 to 60 years Functioning Functioning 20 years to
functioning7/

Late-seral 24.4 Functioning Functioning to
100+ years5/

30 to functioning Functioning Functioning Functioning

Old Growth 5.4 Functioning Functioning Functioning Functioning Functioning Functioning

1/ Estimated times for recovery are based largely on Gregory and Bisson (1997).

2/ Open natural and grass seral types were not included in recovery projections because they were assumed to remain in the same seral stage over time.
Hardwoods were also excluded because it is unknown if they would convert to coniferous forest in the future.  Site-specific investigation would be required to
determine whether this is a natural condition.  These three seral types comprise 10.2 percent of the HCP planning area.

3/ See Section 3.9 for definitions of seral stage.

4/ The upper end of the seral stage size range is functioning.  The lower end of the seral stage size range requires more recovery time before emeeting function.

5/ Functioning LWD recruitment also depends on stream size for determining recovery.  Larger streams require a larger proportion of big trees and, therefore,
need a longer period to recover.

6/ As root systems decay after clearcut timber harvest, they still provide functions for several years.  The period of time with the maximum potential decrease in
root strength is from 5 to 11 years.  Tree and root regrowth begins to provide function again about 11 years after clearcut harvest.  However, to attain complete
function of the finer portion of the root mass can take as much as 25 years.

7/ This is estimated to be the same time frame as shade.

Source:  Foster Wheeler Environmental Corporation, 1998
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UHYLHZ�LQ�6HFWLRQ�����������)RU�FHUWDLQ�IXQF�
WLRQV��/:'�UHFUXLWPHQW��VKDGLQJ��DQG�RU�
JDQLF�OLWWHU�LQSXWV���VLWH�SRWHQWLDO�WUHH
KHLJKW�LV�WKH�EHVW�\DUGVWLFN�IRU�DVVHVVLQJ
SURWHFWLRQ�EHFDXVH�WUHH�KHLJKW�GLUHFWO\�LQ�
IOXHQFHV�WKHVH�IXQFWLRQV���)RU�VHGLPHQW�FRQ�
WURO��KRZHYHU��DEVROXWH�ZLGWK�RI�WKH�EXIIHU
DQG�HURVLRQ�FRQWURO�%03V�PD\�EH�PRUH�LP�
SRUWDQW�WKDQ�ZLGWK�UHODWLYH�WR�VLWH�SRWHQWLDO
WUHH�KHLJKW��6SHQFH�HW�DO�����������$OVR��WKH
EDUV�VKRZQ�LQ�)LJXUHV������D��E��DQG�F
VKRXOG�QRW�EH�FRQVWUXHG�DV�UHSUHVHQWLQJ�WKH
SHUFHQWDJH�RI�IXQFWLRQ�PDLQWDLQHG���,Q�)LJ�
XUH������E��IRU�H[DPSOH��PRVW�/:'�LV�UH�
FUXLWHG�ZLWKLQ�����IHHW�RI�WKH�VWUHDP�FKDQ�
QHO��FRQVHTXHQWO\��D�EXIIHU�PHDVXULQJ�RQH�
KDOI�VLWH�SRWHQWLDO�WUHH�����IHHW��PD\�SURYLGH
VXEVWDQWLDOO\�PRUH�WKDQ����SHUFHQW�IXQFWLRQ
ZLWK�UHVSHFW�WR�ZRRG�LQSXWV�

7R�IXUWKHU�IDFLOLWDWH�FRPSDULVRQ�DPRQJ�WKH
DOWHUQDWLYHV��WKH�HTXLYDOHQW�EXIIHU�DUHD�LQ�
GH[��(%$,��ZDV�GHYHORSHG���7KH�LQGH[�ZDV
GHYLVHG�DV�D�JHQHUDO�DVVHVVPHQW�RI�SURWHF�
WLRQ�RI�VWUHDPV�UHODWLYH�WR�ULSDULDQ�PDQ�
DJHPHQW�DFWLYLWLHV���7ZR�FRPSRQHQWV�RI�WKH
(%$,�PHDVXUH�EXIIHU�HIIHFWLYHQHVV�����
VHGLPHQW�ILOWUDWLRQ�DQG�����/:'�UHFUXLW�
PHQW�SRWHQWLDO���7KH�ILUVW�FRPSRQHQW�RI�WKH
LQGH[��VHGLPHQW�ILOWUDWLRQ��LV�GLVFXVVHG�LQ
GHWDLO�LQ�6HFWLRQ������DQG�$SSHQGL[�,����,W�LV
DSSOLHG�LQ�WKLV�VHFWLRQ�DV�D�UHODWLYH�PHDVXUH
RI�WKH�SURWHFWLRQ�RI�VWUHDPV�IURP�WKH�DFFHO�
HUDWHG�LQIOX[�RI�VHGLPHQW�IURP�RYHUODQG
IORZ�IURP�GLIIHUHQW�50=V��%HFDXVH�WKH�OLW�
HUDWXUH�XVXDOO\�HYDOXDWHV�EXIIHU�ZLGWKV
EDVHG�RQ�QR�KDUYHVW��DQG�PRVW�RI�WKH�DOWHU�
QDWLYHV�KDYH�VRPH�DFWLYLW\�ZLWKLQ�WKH�EXII�
HUV��WKH�UHFRPPHQGHG�EXIIHU�ZLGWKV�LQ�WKH
OLWHUDWXUH�DUH�QRW�GLUHFWO\�FRPSDUDEOH�WR
SHQ�DUHDV�VXFK�DV�JUDVVODQGV�DQG�SUDLULHV�
2YHUDOO��WKHVH�RSHQ�DUHDV�ZLOO�UHFHLYH�WKH
VDPH�SURWHFWLRQ�DV�WKDW��GHVFULEHG�LQ�WKH
IRUHVWHG�ULSDULDQ�DUHDV���+RZHYHU��PDQ�
DJHPHQW�FRQFHUQV��H�J���WLPEHU�KDUYHVW�HI�
IHFWV�DUH�OHVV�LPSRUWDQW�WKDQ�RWKHU�XVHV
VXFK�DV�JUD]LQJ��DUH�QRW�WKH�VDPH�LQ�WKHVH
DUHDV���*UD]LQJ�LV�GLVFXVVHG�LQ�GHWDLO�LQ�6HF�
WLRQ������DQG�D�JHQHUDO�GLVFXVVLRQ�RI�LWV�HI�

IHFWV�IROORZV���7KH�50=V�LQ�DOO�DOWHUQDWLYHV
DUH�OLNHO\�WR�H[SHULHQFH�VRPH�GHJUHH�RI
EORZGRZQ�RU�ZLQGWKURZ�LQ�ORFDOL]HG�DUHDV�
:LQGWKURZ�LV�D�QRUPDO�RFFXUUHQFH�LQ�IRU�
HVWV��EXW�LV�NQRZQ�WR�LQFUHDVH�DIWHU�WLPEHU
KDUYHVW�RSHQV�IRUPHUO\�LQWHULRU�IRUHVW�WUHHV
WR�WKH�PRUH�GLUHFW�HIIHFWV�RI�WKH�ZLQG
�+DUULV���������%XIIHU�VWULSV�DORQJ�VWUHDPV
DUH�WKRVH�LQ�WKH�DOWHUQDWLYHV���7KH�VHGLPHQW
(%$,�JLYHV�FRQVLGHUDWLRQ�WR�WKH�PDQDJH�
PHQW�DFWLYLWLHV�ZLWKLQ�WKH�50=�

7KH�VHFRQG�FRPSRQHQW�RI�WKH�(%$,�LV�DQ
/:'�UHFUXLWPHQW�SRWHQWLDO�LQGH[�WKDW
TXDQWLWDWLYHO\�PHDVXUHV�WKH�SRWHQWLDO�RI
HDFK�DOWHUQDWLYH�WR�SURYLGH�ZRRG\�GHEULV�WR
&ODVV�,�DQG�&ODVV�,,�VWUHDPV���7KH�QXPEHU
IRU�HDFK�DOWHUQDWLYH�ZDV�GHWHUPLQHG�EDVHG
XSRQ�D�UHFUXLWPHQW�SRWHQWLDO�LQGH[��53,�
FRHIILFLHQW�DQG�WKH�QXPEHU�RI�VWUHDP�PLOHV
LQ�HDFK�+8���7KH�53,�FRHIILFLHQW�ZDV�GH�
WHUPLQHG�IRU�HDFK�VWUHDP�FODVV�EDVHG�XSRQ
VLOYLFXOWXUDO�SUHVFULSWLRQV�DQG�50=�ZLGWKV
�VHH�$SSHQGL[�-�IRU�IXUWKHU�GHVFULSWLRQ�RI
(%$,�DQG�GDWD�VKHHWV����7KH�UHVXOWV�DUH
VKRZQ�E\�DOWHUQDWLYH�LQ�)LJXUH�������DQG
7DEOH����������7KLV�SRUWLRQ�RI�WKH�(%$,
TXDQWLILHV�WKH�HIIHFWLYHQHVV�RI�WKH�50=V�DW
SURYLGLQJ�/:'�UHFUXLWPHQW���%RWK�(%$,V
ZHUH�WKHQ�QRUPDOL]HG��(%$,�YDOXH�VWUHDP
PLOH��WR�HQVXUH�FRPSDUDELOLW\�LQ�DOO�DOWHUQD�
WLYHV��HYHQ�LI�WKH�3ODQQLQJ�$UHD�YDULHV�LQ
VL]H�XQGHU�GLIIHUHQW�DOWHUQDWLYHV��H�J���(ON
5LYHU�ODQGV�DUH�QRW�LQFOXGHG�LQ�VRPH�DOWHU�
QDWLYHV��EXW�DUH�LQFOXGHG�LQ�RWKHUV��

,Q�DGGLWLRQ�WR�WKH�(%$,��DQWLFLSDWHG�HIIHFWV
RI�WKH�SURSRVHG�DOWHUQDWLYHV�RQ�ULSDULDQ
KDELWDWV�LQFOXGHG�D�FRPSDULVRQ�RI�HVWLPDWHG
FKDQJHV�LQ�WRWDO�ULSDULDQ�DFUHDJH�IRU�HDFK
DOWHUQDWLYH�EDVHG�RQ�LWV�GLIIHUHQW�PDQDJH�
PHQW�DFWLYLWLHV��VHH�)LJXUH����������:KHQ
FDOFXODWLQJ�ULSDULDQ�DFUHV��WKH�*,6�PHDV�
XUHG�KRUL]RQWDO�GLVWDQFH�IRU�$OWHUQDWLYHV��
DQG���DQG�VORSH�GLVWDQFH�IRU�$OWHUQDWLYHV��
DQG���

)RU�DOO�DOWHUQDWLYHV��ULSDULDQ�DFUHV�DUH�XQ�
GHUHVWLPDWHG�LQ�DUHDV�ZKHUH�WKH�FKDQQHO
PLJUDWLRQ�]RQH�PHDQGHU�EHOW�LV�JUHDWHU ��
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Figure 3.7-4.   Totaled LWD Equivalent Buffer Analysis Index for Each Alternative
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1/  Analyzed using 170-foot, no-harvest buffers for Class I streams, 85-foot, no-harvest buffers for Class II streams, and soft buffers for Class III streams.  In addition, marbled- 
        murrelet-occupied, residual stands are not specifically known and are not accounted for in these values.
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Table 3.7-12.  LWD Equivalent Buffer Analysis Index for Each Alternative and Hydrologic Unit

Normalized EBA (lwd recruitment potential index per stream mile)

Hydrologic Unit Alternative 1 Alternative 1 1/ Alternative 2 Alternative 2a Alternative 3 Alternative 4
Bear River 1.00 0.93 0.80 0.80 0.96 0.80
Mattole Delta 1.00 0.93 0.80 0.80 0.96 0.80
NF Mattole River 1.00 0.92 0.80 0.80 0.99 0.80
Upper NF Mattole 1.00 0.92 0.80 0.80 0.97 0.80
Eel Delta 1.00 0.92 0.67 0.67 0.94 0.80
Giants Ave 1.00 0.92 0.66 0.66 0.93 0.66
Larabee Creek 1.00 0.93 0.68 0.68 0.97 0.68
Lower Eel 1.00 0.92 0.66 0.69 0.95 0.66
Sequoia 1.00 0.92 0.67 0.67 0.95 0.67
Elk River 1.00 0.93 0.84 0.80 0.97 1.00
Freshwater Creek 1.00 0.93 0.78 0.78 0.94 0.78
Jacoby Creek 1.00 0.90 0.77 0.77 0.97 0.77
Other Hus 1.00 0.90 0.77 0.77 0.99 0.86
Salmon Creek 1.00 0.93 0.97 0.97 1.00 0.97
Butler Valley 1.00 0.91 0.80 0.80 0.94 0.80
Iaaqua Buttes 1.00 0.92 0.80 0.80 0.94 0.80
Van Duzen WAA 1.00 0.93 0.69 0.69 0.96 0.69
Lawrence Creek 1.00 0.95 0.75 0.75 0.98 0.98
Lower Yager Creek 1.00 0.95 0.76 0.76 0.98 1.00
Middle Yager Creek 1.00 0.97 0.72 0.72 1.00 1.00
North Yager Creek 1.00 0.93 0.80 0.80 0.98 1.00
Total Protection 1.00 0.93 0.74 0.73 0.96 0.80

1/  Calculated using 170-foot no-harvest buffers for Class I steams and 85-foot buffers for Class II streams.
Source:  Foster Wheeler Environmental Corporation, 1998

wp\1693\palco2\12121t7
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Figure 3.7-5.  Acres of Riparian Harvest Prescriptions by Alternative for PALCO's
                       Ownership and the Reserve  
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1/  Buffer widths are 170-foot, no-harvest for Class I streams, 85-foot, no-harvest buffer for Class II streams, and 50-foot no-harvest buffer for Class III streams.  
2/  Default RMZs were used to calculate these acres.
Note:  Riparian acres subject to harvest were based upon the RMZ buffer widths for each alternative.  Any no-harvest marbled murrelet conservation areas that coincided with the 
RMZs were accounted for in Alternatives 2, 3, and 4.  In addition, when calculating riparian acres, the GIS measured horizontal distance for Alternatives 1 and 3 and slope distance 
for Alternatives 2 and 4.

 1/ 2/ 2/



C:\PALCO_PDF\12121-7.DOC • 10/3/98 3.7-42

WKDQ�WKH�RUGLQDU\�KLJK�ZDWHU�PDUN���7KLV�LV
PRVW�HYLGHQW�LQ�SRUWLRQV�RI�WKH�(HO�5LYHU�
/DUDEHH�&UHHN��DQG�<DJHU�&UHHN���)RU�DV�
VHVVPHQW�SXUSRVHV��WKH�H[LVWLQJ�FRPSDULVRQ
LV�VXIILFLHQW���,Q�)LJXUH��������§$¨�UHSUHVHQWV
WKH�QR�FXW�EXIIHU�IRXQG�LQ�DOO�DOWHUQDWLYHV
QRW�LQFOXGLQJ�WKH�UHVHUYH�ODQGV��EXW�LQ�
FOXGHV�WKH�ULSDULDQ�DFUHV�SURWHFWHG�LQ�PDU�
EOHG�PXUUHOHW�UHVHUYHV��§%¨�UHSUHVHQWV�WKH
DFUHV�RI�ULSDULDQ�ODQG�DYDLODEOH�IRU�UH�
VWULFWHG�KDUYHVW��ODWH�VHUDO��KLJK�UHVLGXDO
SUHVFULSWLRQ��IRXQG�RQO\�RQ�&ODVV�,�VWUHDPV
LQ�$OWHUQDWLYHV���DQG����§&¨�UHSUHVHQWV�WKH
DFUHV�RI�ULSDULDQ�ODQG�DYDLODEOH�IRU�ODWH
VHUDO�SUHVFULSWLRQ�IRXQG�LQ�$OWHUQDWLYHV���
���DQG�����7KLV�VHUDO�SUHVFULSWLRQ�LV�OHVV�UH�
VWULFWLYH�WKHQ�§%�¨�DOORZLQJ�IRU�PRUH�WUHHV�WR
EH�KDUYHVWHG���§'¨�DQG�§(¨�UHSUHVHQW
HTXLSPHQW�H[FOXVLRQ�]RQHV��((=V��DQG
HTXLSPHQW�OLPLWDWLRQ�]RQHV��(/=V���UHVSHF�
WLYHO\�

7KH�HYDOXDWLRQ�RI�DOWHUQDWLYHV�ZLOO�IRFXV
SULPDULO\�RQ�IRUHVWHG�ULSDULDQ�DUHDV���$V�D
UHVXOW��WKLV�VHFWLRQ�GRHV�QRW�GLUHFWO\�HYDOX�
DWH�ULSDULDQ�DUHDV�DQG�WKHLU�IXQFWLRQV�LQ
QDWXUDO�VXEMHFW�WR�VLPLODU�LQFUHDVHV�LQ�ZLQG�
WKURZ��:KHQ�WLPEHU�KDUYHVW�RSHQV�D�VWDQG
WR�GLUHFW�ZLQG�IRUFHV��LQGLYLGXDO�WUHHV�RU
JURXSV�RI�WUHHV�PD\�WRSSOH���&HUWDLQ�IDFWRUV
LQFUHDVH�WKH�YXOQHUDELOLW\�RI�D�EXIIHU�VWULS
WR�ODUJH�EORZGRZQ�HYHQWV��H�J���WUHH�W\SH�
DVSHFW��ORFDWLRQ��DQG�VRLO�ZHWQHVV��+DUULV�
������

,Q�ULSDULDQ�DUHDV�FRQVLVWLQJ�RI�HYHQ�DJHG
VHFRQG�JURZWK�RU�VWUHDPEDQN��LPSOHPHQW�
LQJ�WKH�LQLWLDO�:+5��VLOYLFXOWXUDO�SUHVFULS�
WLRQV��$OWHUQDWLYHV�������DQG����ZLOO�H[SRVH
WKH�EXIIHU�HGJH�WR�GLUHFW�ZLQG���7KLV�PD\
FDXVH�D�JUHDWHU�GHJUHH�RI�WUHH�IDOO�FRPSDUHG
WR�ZKHQ�WKH�ULSDULDQ�DUHDV�ZHUH�UHODWLYHO\
SURWHFWHG�IURP�GLUHFW�ZLQG�E\�WKH�DGMDFHQW
IRUHVW���2YHU�WLPH��WKH�WUHHV�OHIW�VWDQGLQJ
ZLOO�GHYHORS�JUHDWHU�ZLQGILUPQHVV��DQG
ODWHU�HQWULHV�DUH�OLNHO\�WR�H[SHULHQFH�OHVV
EORZGRZQ���,Q�$OWHUQDWLYH����EORZGRZQ�LV
OLNHO\�WR�RFFXU�DIWHU�WKH�LQLWLDO�WLPEHU�KDU�
YHVW���+RZHYHU��WKHUH�ZLOO�EH�QR�DGGLWLRQDO

HQWULHV�XQWLO�WKH�QH[W�URWDWLRQ�SHULRG�
'XULQJ�WKDW�WLPH��EORZGRZQ�ZLOO�GLPLQLVK
DV�WKH�DGMDFHQW�VWDQG�UHJURZV��DQG�WKH
WUHHV�LQ�WKH�50=�EHFRPH�PRUH�ZLQGILUP�
,Q�JHQHUDO��YXOQHUDELOLW\�WR�ZLQGWKURZ
WHQGV�WR�UHWXUQ�WR�QRUPDO�D�IHZ�\HDUV�DIWHU
ORJJLQJ��0RRUH��������6WHLQEOXPV�������
$QGUXV�DQG�)URHOLFK����������%HFDXVH�EORZ�
GRZQ�LV�JHQHUDOO\�JUHDWHU�DW�WKH�ZLQGZDUG
HGJH�RI�D�EXIIHU��DOWHUQDWLYHV�ZLWK�ZLGHU
EXIIHUV�ZLOO�SURYLGH�PRUH�SURWHFWLRQ�WR
DTXDWLF�IXQFWLRQV��H�J���$OWHUQDWLYHV���DQG
�����$W�DQ�+8�VFDOH��KRZHYHU��50=�EXIIHUV
ZLOO�SURYLGH�WKH�IXQFWLRQV�GLVFXVVHG�EHORZ�

7KUHVKROGV�RI�6LJQLILFDQFH
6SHFLILF�WKUHVKROGV�RI�VLJQLILFDQFH�DUH�QRW
SUHVHQWHG�IRU�ULSDULDQ�ODQGV���5DWKHU��UL�
SDULDQ�ODQGV�ZHUH�HYDOXDWHG�LQ�WHUPV�RI
SURWHFWLRQ�OHYHOV�RI�LQGLYLGXDO�ULSDULDQ�SD�
UDPHWHUV���3URWHFWLRQ�LV�VXPPDUL]HG�DV�QR�
ORZ��PRGHUDWH��KLJK��RU�FRPSOHWH�SURWHFWLRQ�
$V�HDFK�SDUDPHWHU��L�H���VWUHDP�VKDGH��/:'
UHFUXLWPHQW��OHDI�DQG�QHHGOH�OLWWHU��VWUHDP�
EDQN�VWDELOLW\��VHGLPHQW�FRQWURO��DQG�PLFUR�
FOLPDWH��LV�LQWURGXFHG��EXIIHU�ZLGWK�UH�
TXLUHPHQWV�WKDW�SURYLGH�FRPSOHWH�SURWHF�
WLRQ�DUH�LGHQWLILHG�EHIRUH�WKH�DOWHUQDWLYHV
DUH�HYDOXDWHG���'HWHUPLQDWLRQ�RI�SURWHFWLRQ
OHYHOV�LV�EDVHG�RQ�OLWHUDWXUH�GLVFXVVHG�LQ
6HFWLRQ�����������+RZHYHU��PRVW�RI�WKH
VWXGLHV�DYDLODEOH�LQGLFDWHG�OHYHOV�RI�SURWHF�
WLRQ�EDVHG�VROHO\�RQ�ZLGWK�RI�QR�KDUYHVW�UL�
SDULDQ�EXIIHUV���%HFDXVH�PRVW�RI�WKH�DOWHU�
QDWLYHV�LQFOXGH�VRPH�OHYHO�RI�DFWLYLW\�ZLWKLQ
WKH�50=��HYHQ�LI�WKH\�PHHW�WKH�ZLGWK�SUH�
VFULEHG�DV�FRPSOHWH�SURWHFWLRQ�E\�WKH�OLWHUD�
WXUH���SURIHVVLRQDO�MXGJPHQW��JXLGHG�E\�WKH
OLWHUDWXUH��ZDV�DOVR�XVHG�WR�GHWHUPLQH�WKH
UHGXFHG�OHYHO�RI�SURWHFWLRQ�TXDOLWDWLYHO\�
FRPSDUHG�WR�FRPSOHWH�SURWHFWLRQ���&RPSOHWH
SURWHFWLRQ�PHHWV�DOO�FULWHULD�GHWHUPLQHG�LQ
WKH�VFLHQWLILF�OLWHUDWXUH���+LJK�SURWHFWLRQ
PHHWV�PRVW�FRPSRQHQWV�GLVFXVVHG�LQ�WKH
VFLHQWLILF�OLWHUDWXUH��H�J���ZLGWK��EXW�VRPH
DVSHFWV�RI�WKH�50=�DUH�VOLJKWO\�UHGXFHG
IURP�FRPSOHWH�SURWHFWLRQ���0RGHUDWH�SURWHF�
WLRQ�LV�WKH�QH[W�JUDGDWLRQ�EHORZ�KLJK�SUR�
WHFWLRQ���0RGHUDWH�SURWHFWLRQ�VWLOO�PHHWV�D
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ODUJH�SURSRUWLRQ�RI�WKH�LPSRUWDQW�FRPSR�
QHQWV�IRU�WKH�VSHFLILF�SDUDPHWHU�FRQVLGHUHG�
'HVSLWH�WKH�SURSRUWLRQ�RI�SURWHFWLRQ�XQGHU
WKH�PRGHUDWH�OHYHO��WKHUH�LV�D�JUHDWHU�ULVN�WR
WKH�VSHFLILF�ULSDULDQ�IXQFWLRQ���/RZ�SURWHF�
WLRQ�VXEVWDQWLDOO\�UHGXFHV�WKH�DYDLODEOH
IXQFWLRQ��WKRXJK�WKHUH�DUH�VRPH�FRPSR�
QHQWV�WKDW�ZLOO�SURYLGH�IRU�SURWHFWLRQ�RI�WKH
UHVRXUFH���$GGLWLRQDOO\��ORZ�SURWHFWLRQ�LV
XVHG�ZKHQ�WKHUH�LV�D�ORZ�OHYHO�RI�FHUWDLQW\
EDVHG�RQ�WKH�DYDLODEOH�VFLHQWLILF�OLWHUDWXUH
WKDW�WKH�SURWHFWLRQ�SURYLGHG�LV�HQRXJK�WR
PDLQWDLQ�WKH�VSHFLILF�IXQFWLRQ���1R�SURWHF�
WLRQ�SURYLGHV�QR�SURWHFWLRQ�RI�WKH�VSHFLILF
ULSDULDQ�IXQFWLRQ��RU�QHJOLJLEOH�SURWHFWLRQ
SRWHQWLDO��ZLWK�QR�FHUWDLQW\�EDVHG�RQ�DYDLO�
DEOH�VFLHQWLILF�OLWHUDWXUH�

7KH�GHWHUPLQDWLRQ�RI�SURWHFWLRQ�IRU�HDFK
SDUDPHWHU�LV�XVHG�LQ�RWKHU�VHFWLRQV�WR�DVVLVW
LQ�WKH�GHWHUPLQDWLRQ�RI�WKUHVKROGV�RI�VLJ�
QLILFDQFH���6SHFLILFDOO\��6HFWLRQ������)LVK
DQG�$TXDWLF�+DELWDW��XVHV�WKH�OHYHO�RI�UL�
SDULDQ�IXQFWLRQ�WR�HYDOXDWH�HIIHFWV�RQ�ILVK
KDELWDW�DQG�RQ�ILVK���6HFWLRQ����
�:DWHUVKHGV��+\GURORJ\��DQG�)ORRGSODLQV�
XVHV�VRPH�RI�WKH�ULSDULDQ�IXQFWLRQ�GHWHUPL�
QDWLRQV�WR�HYDOXDWH�HIIHFWV�RQ�ZDWHU�TXDOLW\�
6HFWLRQ�������:LOGOLIH��XVHV�WKH�OHYHO�RI�UL�
SDULDQ�IXQFWLRQ�WR�HYDOXDWH�HIIHFWV�RQ�UL�
SDULDQ�DQG�DTXDWLF�GHSHQGHQW�ZLOGOLIH�VSH�
FLHV�DQG�WKHLU�KDELWDW�

50=�SURWHFWLRQ�ZDV�HYDOXDWHG�ZLWKLQ�WKH
FRQWH[W�RI�ULSDULDQ�PDQDJHPHQW�JRDOV�
:KHQ�WKH�JRDO�LV�WR�PDLQWDLQ�WKH�DTXDWLF
V\VWHP��IXOO\�SURWHFWHG�ULSDULDQ�EXIIHUV�RI
DSSUR[LPDWHO\�RQH�VLWH�SRWHQWLDO�WUHH�DUH
FRQVLGHUHG�DGHTXDWH�WR�PDLQWDLQ����WR
����SHUFHQW�RI�PRVW�NH\�IXQFWLRQV��LQFOXGLQJ
VKDGLQJ��/:'�UHFUXLWPHQW��OHDI�DQG�QHHGOH
OLWWHU�LQSXWV��EDQN�VWDELOLW\��DQG�VHGLPHQW
FRQWURO���0DQ\�RI�WKHVH�SDUDPHWHUV�UHFHLYH
KLJK�OHYHOV�RI�SURWHFWLRQ�DW�GLVWDQFHV�OHVV
WKDQ�RQH�VLWH�SRWHQWLDO�WUHH���:KHQ�WKH�JRDO
LV�WR�PDLQWDLQ�ULSDULDQ�PLFURFOLPDWLF�FRQGL�
WLRQV�ZLWKLQ�WKH�ULSDULDQ�]RQH�HVVHQWLDO�IRU
VRPH�ZLOGOLIH�VSHFLHV��WKHQ�EXIIHUV�PD\
KDYH�WR�EH�VXEVWDQWLDOO\�ZLGHU���)RU�WKLV

DQDO\VLV��WKH�OHYHO�RI�SURWHFWLRQ�UHTXLUHG�WR
PDLQWDLQ�WKH�DTXDWLF�V\VWHP�ZDV�WKH�PDLQ
JRDO���+RZHYHU��IRU�ULSDULDQ�PLFURFOLPDWH�
ZKLFK�LV�PRUH�OLNHO\�WR�DGYHUVHO\�DIIHFW
VHPL�DTXDWLF�DQG�WHUUHVWULDO�VSHFLHV��WKH
PRVW�VHQVLWLYH�FRPSRQHQW��KXPLGLW\��ZDV
XVHG���(YDOXDWLRQV�RI�WKH�SURSRVHG�DOWHUQD�
WLYHV�RQ�HDFK�ULSDULDQ�IXQFWLRQ�DUH�VXPPD�
UL]HG�LQ�WKH�IROORZLQJ�VHFWLRQV�DQG�7DEOH
���������,Q�DGGLWLRQ��JUD]LQJ�ZDV�HYDOXDWHG
VHSDUDWHO\�

+HDGZDWHUV�5HVHUYH

$/7(51$7,9(����12�$&7,21�12�352-(&7�

8QGHU�$OWHUQDWLYH����QR�+HDGZDWHU�5HVHUYH
ZRXOG�EH�HVWDEOLVKHG�

$/7(51$7,9(6����352326('�$&7,21�352326('
352-(&7��$1'��$��12�(/.�5,9(5�3523(57<�

$SSUR[LPDWHO\�������DQG�������DFUHV�RI�UL�
SDULDQ�DUHDV��EDVHG�RQ�$OWHUQDWLYH���50=
ZLGWKV��ZRXOG�EH�SODFHG�LQ�WKH�5HVHUYH�LQ
$OWHUQDWLYHV���DQG��D��UHVSHFWLYHO\���7KHVH
ULSDULDQ�DUHDV�DUH�ORFDWHG�SULPDULO\�LQ�WKH
(ON�DQG�6DOPRQ�ULYHU�+8V���0RVW�RI�WKH�5H�
VHUYH�����SHUFHQW��FRPSULVHV�ODWH�VHUDO�DQG
ROG�JURZWK�IRUHVW��6HH�$SSHQGL[�7DEOH�-����
,Q�$OWHUQDWLYH��D��DSSUR[LPDWHO\�����UL�
SDULDQ�DFUHV�RI�(ON�5LYHU�7LPEHU�&RPSDQ\
ODQGV��DOO�ORFDWHG�LQ�WKH�(ON�5LYHU�+8�DQG
FRQVLVWLQJ�SULPDULO\�RI�ODWH�VHUDO�YHJHWD�
WLRQ��ZRXOG�QRW�EHFRPH�SDUW�RI�WKH�5HVHUYH�
8QGHU�ERWK�DOWHUQDWLYHV��WKHVH�ULSDULDQ�DU�
HDV�LQ�WKH�+HDGZDWHU�5HVHUYH�ZRXOG�XOWL�
PDWHO\�EH�PDLQWDLQHG�RU�UHVWRUHG�WR�OHYHOV
HTXLYDOHQW�WR�DQ�ROG�JURZWK�V\VWHP��7KHUH�
IRUH��WKH�+HDGZDWHU�5HVHUYH�ZRXOG�SURYLGH
FRPSOHWH�SURWHFWLRQ�RI�DOO�NH\�IXQFWLRQV�
LQFOXGLQJ�VKDGH��/:'�UHFUXLWPHQW��OHDI�DQG
QHHGOH�OLWWHU�LQSXWV��EDQN�VWDELOLW\��VHGL�
PHQW�FRQWURO��DQG�PLFURFOLPDWLF�FRQGLWLRQV�

$/7(51$7,9(����3523(57<�:,'(�6(/(&7,9(
+$59(67�

$OWHUQDWLYH���KDV�WKH�VDPH�QXPEHU�RI�50=
DFUHV��������DFUHV��LQ�WKH�+HDGZDWHUV�5H�
VHUYH�DV�ZRXOG�RFFXU�XQGHU�$OWHUQDWLYHV��
DQG��D���6LPLODU�WR�$OWHUQDWLYH����\RXQJ�IRU
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FACTOR
/SUBFACTORS

THRESHOLD(S) OF
SIGNIFICANCE

ALTERNATIVE 1
NO PROJECT

ALTERNATIVE 2
PROPOSED HCP (47-year default

strategy) and ALTERNATIVE 4
63,000 ACRE RESERVE1

ALTERNATIVE 2
PROPOSED HCP

(first 3-year interim
strategy) and

ALTERNATIVE 4
63,000 ACRE RESERVE

ALTERNATIVE 3
PROPERTY-WIDE

SELECTIVE
HARVEST

WETLANDS AND
RIPARIAN
LANDS

Riparian lands Specific thresholds of significance
are not presented for riparian
lands. Rather, riparian lands were
evaluated in terms of protection
levels of individual riparian
parameters.  Protection is
summarized as no protection, low,
moderate, high or complete
protection.  The determination of
protection for each parameter is
used in other sections to assist in
the determination of thresholds of
significance.

For each parameter and each
alternative, a trend toward or away
from a properly functioning
aquatic system has also been
determined.

See factors below See factors below See factors below See factors below

Stream shade
This evaluation is based on the
level of shade protection that
moderates stream temperature,
considering width of, and
silvicultural prescriptions within
the RMZ.

Determined trend toward or away
from a properly functioning
aquatic system.

Positive trend toward a
properly functioning aquatic
system

Class I streams:  Complete
protection (for both the
upper- and lower-range RMZ
widths): 170- to 340-ft no-
harvest buffer exceeds the
buffer width required by
literature for complete shade
protection.

Class II streams:  Complete
protection (for the upper
range RMZ widths):  170-ft
no-harvest buffer exceeds the
buffer width required by

Positive trend toward a properly functioning
aquatic system

Class I streams:  High protection:  170-ft
RMZ (1st band 30-ft no-harvest, 2nd band
70-ft limited harvest [maintain 300-sq.-ft
phba2 and meet dbh size class distribution3,
3rd band 70-ft selective harvest [maintain
240-sq.-ft. phba and meet dbh size class
distribution3 to maintain target of WHR6];
exceeds the width required by literature.  1st

band shade reaches or exceeds 80-85
percent; 2nd band overstory canopy
maintains 80 percent.  Band 1 and 2
combined should exceed 80 percent
overstory canopy.  Overall shade potential
maintained.

Positive trend toward a
properly functioning aquatic
system

Class I streams: High
protection: same as default
strategy with the following
exception: dbh size class
distribution in band 2 and
band 3 are targets not
required.

Class II streams: Moderate
protection [short-term effect
on limited spatial scale]:
100-ft RMZ (1st band 10 ft
no-harvest, 2nd band
maintain 240-sq.-ft phba

Positive trend toward a
properly functioning
aquatic system

Class I streams:
Complete protection:
340-foot no-harvest
RMZ exceeds width
required by literature;
timber harvest can occur
after watershed analysis
is conducted.  For
analysis purposes,
assumed 100-foot no-
harvest portion of RMZ
after watershed analysis
is applied.

                                                          
1 Watershed analysis, trend monitoring, and adaptive management do not apply to Alternative 4. Source:  Foster Wheeler Environmental Corporation, 1998
2 Post harvest basal area (phba).
3 See Appendix I for description of dbh size distribution.
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FACTOR
/SUBFACTORS

THRESHOLD(S) OF
SIGNIFICANCE

ALTERNATIVE 1
NO PROJECT

ALTERNATIVE 2
PROPOSED HCP (47-year default

strategy) and ALTERNATIVE 4
63,000 ACRE RESERVE1

ALTERNATIVE 2
PROPOSED HCP

(first 3-year interim
strategy) and

ALTERNATIVE 4
63,000 ACRE RESERVE

ALTERNATIVE 3
PROPERTY-WIDE

SELECTIVE
HARVEST

literature; complete stream
shade for protection.

Class II streams:  High
protection (for lower-range
RMZ widths):  85-ft no-
harvest buffer, below the
buffer width required by
literature by 15 feet; most to
all shade provided from
expansive no-harvest buffers
on small streams.

Class III streams:  not
applicable.  Streams tend to
be intermittent or ephemeral
and therefore do not
influence water temperatures.

Class II streams: High protection (in all
streams in Humboldt WAA, all streams that
are Douglas-fir timber types and redwood
timber types with slopes greater than 50 %
outside of Humboldt WAA):  100-ft RMZ
inside Humboldt WAA and 130-ft RMZ
outside Humboldt WAA (1st band 30-ft no-
harvest, 2nd band selective harvest [maintain
240-sq.-ft. phba and meet dbh size class
distribution3 to maintain target of WHR6]).
Meets the width required in most or all
literature. 1st and 2nd band combined should
maintain or exceed 80 percent overstory
canopy.  Overall shade potential maintained.

Class II streams: Moderate-to-high
protection (short-term to mid-term effect in
localized areas) (in redwood timber types
with slopes less than 50% outside the
Humboldt WAA):  130-ft RMZ (one band
all selective harvest [maintains a 240-sq.-ft.
phba and meets dbh size class distribution3

to maintain target of WHR6]).  Meets width
required by all literature. Potential risk of
reducing overstory canopy below 80
percent.

Class III streams not applicable.

Class I, II and III streams: Where applied,
watershed analysis, trend monitoring, and
adaptive management should increase
protection by identifying sensitive areas and
implementing site-specific prescriptions.

with a target size class
distribution that maintains a
WHR6).  Maintains the
width required by most
literature. Potential
reduction of overstory
canopy below 80 percent.

Class III streams: not
applicable

Class I, II and III streams:
Where applied, watershed
analysis, trend monitoring,
and adaptive management
should increase protection
on all streams by
identifying sensitive areas
and implementing site-
specific prescriptions.

Class II streams:
Complete protection:
170-foot no-harvest
RMZ exceeds width
required by literature;
timber harvest can occur
after watershed analysis
is conducted.  For
analysis purposes,
assumed 75-foot no-
harvest portion of RMZ
after watershed analysis
is applied.

Class III streams: not
applicable

Class I, II and III
streams: Where
applied, watershed
analysis, trend
monitoring, and
adaptive management
should increase
protection on all streams
by identifying sensitive
areas and implementing
site-specific
prescriptions.

LWD recruitment
This evaluation is based on level
of protection provided to maintain
complete LWD recruitment
potential from the riparian zone
using width of and silvicultural
prescriptions within RMZ, and
proportion of leave trees
remaining in the RMZ.

Positive trend toward a
properly functioning aquatic
system

Class I streams:  Complete
protection (for both the
upper- and lower-range RMZ
widths: 170 to 340-ft no-
harvest buffer).  Meets or

Positive trend toward a properly functioning
aquatic system

Class I streams: Moderate-to-high
protection (see prescriptions under shade).
Meets the width recommended from all
literature. Conifer bands in band 2,
comprising 36-48 inches dbh categories, are
permanently marked.  10 trees greater than

Positive trend toward a
properly functioning aquatic
system

Class I streams: Low-to-
moderate protection (similar
to default strategy Class I
streams).  Meets the width
recommended in all

Positive trend toward a
properly functioning
aquatic system

High protection on
Class I, II, and III
streams.

Class I streams:  High-
to-complete protection:

                                                          
4 25-ft ELZ for slopes <30 %; 50-ft ELZ for slopes >30%>50%; 100-ft EEZ for slopes > 50 %.
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FACTOR
/SUBFACTORS

THRESHOLD(S) OF
SIGNIFICANCE

ALTERNATIVE 1
NO PROJECT

ALTERNATIVE 2
PROPOSED HCP (47-year default

strategy) and ALTERNATIVE 4
63,000 ACRE RESERVE1

ALTERNATIVE 2
PROPOSED HCP

(first 3-year interim
strategy) and

ALTERNATIVE 4
63,000 ACRE RESERVE

ALTERNATIVE 3
PROPERTY-WIDE

SELECTIVE
HARVEST

Determined trend toward or away
from a properly functioning
aquatic system.

exceeds the buffer width
required by literature.

Provides leave trees for 97
percent recruitment potential.

Class II streams: Complete
protection (for the upper
range RMZ width): 170-ft
no-harvest buffer.  Meets the
width recommended from
literature.  Provides the
sufficient leave trees for
100% recruitment potential.

Class II streams:  High
protection (for the lower
range RMZ width): 85-ft no-
harvest buffer.  Less than
width recommended in the
literature.  Provides leave
trees for 90% recruitment
potential.

Class III streams: High
protection (for the upper
range and lower range of
RMZ width):  50 to 100-ft
no-harvest buffer. Upper
range meets the buffer
requirements from some
literature.  Lower range does
not meet the buffer width
requirement but no-harvest
band and smaller tree size
required contribute to high
protection. Provides 72 to
93% recruitment potential
depending on RMZ width.

40 inches per acre on each side of the
stream are permanently marked retained that
are dbh.  Provides approximately 81% of the
leave trees for recruitment potential.

Class II streams: Moderate-to-high
protection (in Humboldt WAA; all streams
in Douglas-fir timber types; and redwood
timber types with slopes greater than 50 %
outside of Humboldt WAA): See
prescriptions under shade. Meets the width
recommended in some literature. Provides
approximately 80 percent of the leave trees
for recruitment potential outside of the
Humboldt WAA and 77 percent inside of
the Humboldt WAA.

Class II streams: Low-to-moderate
protection (in redwood timber types with
slopes less than 50% outside the Humboldt
WAA):  see prescriptions under shade.
Meets the width recommended from some
literature.  Provides approximately 62
percent of the leave trees for recruitment
potential.

Class III streams: Low protection; no RMZ
buffer; no source trees left; in ELZs or EEZ,
not all downed trees are removed4. Does not
require large trees to function.

Class I, II and III streams:  Where
applied, watershed analysis, trend
monitoring, and adaptive management
should increase protection on all streams by
identifying sensitive areas and
implementing site-specific prescriptions.

literature.  The phba in
bands 2 and 3 are targets.
Conifer trees in band 2,
comprising the 36 to 48
inches dbh categories and
the 10 trees per acre within
the 1st 100 ft of stream, will
not be permanently marked.
Provides leave trees for 81
percent recruitment
potential if same criteria as
default strategy are met;
otherwise may be reduced.

Class II streams:  Low-to-
moderate protection.  See
prescriptions under shade.
Meets the width
recommended from some
literature.  Provides leave
trees for 59 percent
recruitment potential if
target size class distribution
is met.

Class III streams:
Moderate protection (same
as default strategy); no
RMZ; no source trees left;
but not all downed trees are
removed.  Does not require
large trees to function.

Class I, II and III streams:
Where applied, watershed
analysis, trend monitoring,
and adaptive management
should increase protection
on all streams by
identifying sensitive areas
and implementing site-
specific prescriptions.

340-foot no-harvest
RMZ exceeds width
required by literature;
timber harvest can occur
after watershed analysis
is conducted.  For
analysis purposes
assumed 100-foot no-
harvest portion of RMZ
after watershed analysis
is applied. Provides the
sufficient leave trees to
provide 100%
recruitment potential.

Class II streams:
High-to-complete
protection:  170-foot no-
harvest RMZ exceeds
width required by
literature; timber
harvest can occur after
watershed analysis is
conducted.  For analysis
purposes, assumed
75-foot no-harvest
portion of RMZ after
watershed analysis is
applied. Provides leave
trees for 92 percent
recruitment potential.

Class III streams: High
protection:  100-foot no-
harvest RMZ meets
width required by some
literature; timber
harvest can occur after
watershed analysis is
conducted.  For analysis
purposes, assumed 25-
foot no-harvest portion
of RMZ after watershed
analysis is applied.
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FACTOR
/SUBFACTORS

THRESHOLD(S) OF
SIGNIFICANCE

ALTERNATIVE 1
NO PROJECT

ALTERNATIVE 2
PROPOSED HCP (47-year default

strategy) and ALTERNATIVE 4
63,000 ACRE RESERVE1

ALTERNATIVE 2
PROPOSED HCP

(first 3-year interim
strategy) and

ALTERNATIVE 4
63,000 ACRE RESERVE

ALTERNATIVE 3
PROPERTY-WIDE

SELECTIVE
HARVEST

Class I, II and III
streams: Where
applied, watershed
analysis should increase
protection on all streams
by identifying sensitive
areas and implementing
site-specific
prescriptions.

Detritus production
This evaluation is based on level
of protection provided to maintain
detritus production using width of,
and silvicultural prescriptions in,
the RMZ.

Determined trend toward or away
from a properly functioning
aquatic system.

Positive trend toward a
properly functioning aquatic
system

Class I streams:  Complete
protection (for both the
upper- and lower-range RMZ
widths) 170 to 340-ft no-
harvest RMZ exceeds the
buffer width required by
literature; complete leaf and
needle litter recruitment
potential provided.

Class II streams:  Complete
protection (for the upper
range RMZ widths):  170-ft
no-harvest buffer, exceeds
the buffer width required by
literature; complete leaf and
needle litter recruitment
potential provided.

Class II streams:  High
protection (for lower-range
RMZ widths):  85-ft no-
harvest buffer, below the
buffer width required by
some literature by 15 feet;
most leaf and needle litter
recruitment potential
provided.

Class III streams:  High
protection (for lower- and
upper- range RMZ widths):
50 to 100-ft no-harvest RMZ;

Positive trend toward a properly functioning
aquatic system

Class I streams: High protection:  170-ft
RMZ exceeds the buffer width required by
literature.  Maintains overall overstory to
provide most if not all recruitment potential.

Class II streams:  High protection.  Meets
the buffer width required by all or most of
the literature depending on whether inside
or outside of Humboldt WAA (see shade for
description of prescriptions).  Selective
harvest in all Class II prescriptions may
reduce leaf litter production due to a
reduction in trees per acre, but not expected
to substantially alter leaf litter composition.

Class III streams:  No protection (for short
to mid-term).  No buffer provided.
Therefore, until new trees grow back there
would be a substantial reduction of leaf
litter potential in localized areas (see Table
3.7-11).

Watershed analysis does not target detritus
production.

Positive trend toward a
properly functioning aquatic
system

Class I streams: High
protection similar to Class I
streams under default
strategy.

Class II streams: High
protection similar to Class
II streams under default
strategy.

Class III streams: No
protection (for short to mid-
term); similar to Class III
streams under the default
strategy.

Watershed analysis does not
target detritus production.

Positive trend toward a
properly functioning
aquatic system

Class I streams:
Complete protection:
340-foot no-harvest
RMZ exceeds width
required by literature;
timber harvest can occur
after watershed analysis.
For analysis purposes,
assumed 100-foot no-
harvest portion of RMZ
after watershed analysis
is applied.  No-harvest
portion of RMZ meets
the buffer width
required by literature.

Class II streams:
High-to-complete
protection:  170-foot no-
harvest RMZ exceeds
width required by
literature; timber
harvest can occur after
watershed analysis.  For
analysis purposes,
assumed 75-foot no-
harvest portion of RMZ
after watershed analysis
is applied.  High
proportion is no-harvest.

Class III streams: High
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FACTOR
/SUBFACTORS

THRESHOLD(S) OF
SIGNIFICANCE

ALTERNATIVE 1
NO PROJECT

ALTERNATIVE 2
PROPOSED HCP (47-year default

strategy) and ALTERNATIVE 4
63,000 ACRE RESERVE1

ALTERNATIVE 2
PROPOSED HCP

(first 3-year interim
strategy) and

ALTERNATIVE 4
63,000 ACRE RESERVE

ALTERNATIVE 3
PROPERTY-WIDE

SELECTIVE
HARVEST

upper range meets the buffer
width required by some
literature, and lower range is
below the buffer width
required by literature.

protection:  100-foot no-
harvest RMZ meets
width required by some
literature; timber
harvest can occur after
watershed analysis.  For
analysis purposes
assumed 25-foot no-
harvest portion of RMZ
after watershed analysis
is applied.

Bank stability
This evaluation is based on level
of protection provided to maintain
bank stability (using potential
decrease of root density within 85
feet of the stream).

Determined trend toward or away
from a properly functioning
aquatic system.

Positive trend toward a
properly functioning aquatic
system

Class I, II and III (upper
range of RMZ width):
Complete protection.  Meets
or exceeds buffer width
recommended in literature
and no-harvest in RMZ. Full
protection of stream bank
provided.

Class III streams (lower
range of RMZ width): High
protection; 50-foot no-
harvest RMZ.  Less than
width recommended in
literature; but streams small.

Positive trend toward a properly functioning
aquatic system

Class I streams: Complete protection.
Exceeds the width based on literature and
maintains 100 percent of root strength in
band 1; limited reduction in band 2 that
should not contribute to bank instability.

Class II streams: Complete protection
(except for redwood timber type outside the
Humboldt WAA with slopes less than 50%).
Exceeds the width recommended in
literature and maintains 100 percent of root
strength in band 1; moderate reduction in
band 2 (but in conjunction with band 1 will
not contribute to bank instability).

Class II streams:  Moderate-to-high
protection.  Initial 5-11 yrs when most bank
stability most compromised (with redwood
timber type outside the Humboldt WAA
with slopes less than 50%). Meets the width
based on literature.  Selective harvest along
stream bank; redwood stumps resprout,
which reduces the level of root die-back and
time for regrowth.

Class III streams: Low-to-moderate
protection. Initial 5-11 yrs when most bank
stability most compromised.  Does not
provide buffer. Protection is increased once
vegetation/trees grow back (small streams

Positive trend toward a
properly functioning aquatic
system

Class I streams:  Complete
protection. Similar to
default strategy.

Class II streams:
Moderate-to-high protection
in redwood timber type and
low-to-moderate protection
in Douglas-fir timber type.
Initial 5-11 yrs when most
bank stability most
compromised.  Exceeds the
width required in literature
but selective harvest with
limited 10-ft no-harvest
zone close to the stream.
Has a potential short-term
adverse effect in a localized
area.

Class III streams: Low to
moderate protection.
Similar to default strategy

Class I, II and III streams:
Where applied, watershed
analysis, trend monitoring,
and adaptive management
should increase protection

Positive trend toward a
properly functioning
aquatic system

Class I, II and II
streams: Complete
protection. No-harvest
RMZs meet or exceed
widths recommended in
literature.

Class I, II and III
streams:  Where
applied, watershed
analysis should increase
protection on all streams
by identifying sensitive
areas and implementing
site-specific
prescriptions.
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FACTOR
/SUBFACTORS

THRESHOLD(S) OF
SIGNIFICANCE

ALTERNATIVE 1
NO PROJECT

ALTERNATIVE 2
PROPOSED HCP (47-year default

strategy) and ALTERNATIVE 4
63,000 ACRE RESERVE1

ALTERNATIVE 2
PROPOSED HCP

(first 3-year interim
strategy) and

ALTERNATIVE 4
63,000 ACRE RESERVE

ALTERNATIVE 3
PROPERTY-WIDE

SELECTIVE
HARVEST

gain bank protection sooner with younger
trees compared to larger streams with
greater banks and more stream flow).
Protection of bank provided from ELZ and
EEZs and by leaving all downed wood
within these zones.

Class I, II and III streams: Where applied,
watershed analysis, trend monitoring, and
adaptive management should increase
protection on all streams by identifying
sensitive areas and implementing site-
specific prescriptions.

on all streams by
identifying sensitive areas
and implementing site-
specific prescriptions.

Microclimate
This evaluation is based on
protection of microclimatic
conditions near stream using width
of, and silvicultural prescriptions
in, the riparian zone.  There is less
protection if microclimatic
conditions are to be maintained for
the entire riparian area
(specifically for riparian
dependent species).

Buffers of at least 200 ft wide on
each side of the stream are needed
to maintain an unaltered
microclimatic gradient near
streams.  However, may require
greater buffer widths for certain
variables up to 575 ft especially, if
microclimatic conditions are to be
maintained for the entire riparian
area, particularly on streams
greater than 13 ft (Brosofske et al.
1997).

Overall, moderate protection
for riparian microclimate but
improvement compared to
existing condition for the
terrestrial environment.

Class I streams: Moderate-
to-high protection.  Upper
range of widths meets the
buffer required for smaller
streams; may have reduced
protection on larger streams.

Class II streams: Moderate
protection.  Below the width
recommended in literature,
but substantial no-harvest
portions of RMZ.

Class III streams: Low to
moderate protection; buffer
width less than literature
recommends, but provide
some no-harvest protection.

Overall, low to moderate protection for
riparin microclimate (maybe reduced after
watershed analysis) but improvement
compared to existing condition for the
terrestrial environment.

Class I streams: Low-to-moderate
protection.  Buffer width less than literature
recommends, combined with silvicultural
prescriptions that may further reduce
microclimatic conditions.  Limited
understanding of riparian microclimate
response to selective harvest.

Class II: Low protection: Buffer width less
than literature recommends, combined with
silvicultural prescriptions that likely further
reduce microclimatic conditions
surrounding the stream.

Class III streams: No protection.  No RMZ
maintained.

Watershed analysis does not target
microclimate.

Overall, low to moderate
protection for riparian
microclimate (may be
reduced after watershed
analysis) but improvement
compared to existing
condition for the terrestrial
environment.

Class I streams: Low-to-
moderate protection.
Similar to default strategy.

Class II streams: Low
protection. Similar to
default strategy.

Class III streams: No
protection. Similar to
default strategy.

Watershed analysis does not
target microclimate.

Moderate to high
overall protection for
riparian microclimate
before watershed
analysis.  May be
reduced after watershed
analysis.  Is an
improvement compared
to existing condition for
the terrestrial
environment.

Class I streams:
Complete-to-high
protection before
watershed analysis.
Meets RMZ width
recommended in some
literature. After
watershed analysis,
moderate to high
protection. Expansive
no-harvest portion of
RMZs with adjacent
selective harvest.

Class II streams:
Moderate to high before
watershed analysis.
Expansive no-harvest
RMZs.  After watershed
analysis, moderate
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FACTOR
/SUBFACTORS

THRESHOLD(S) OF
SIGNIFICANCE

ALTERNATIVE 1
NO PROJECT

ALTERNATIVE 2
PROPOSED HCP (47-year default

strategy) and ALTERNATIVE 4
63,000 ACRE RESERVE1

ALTERNATIVE 2
PROPOSED HCP

(first 3-year interim
strategy) and

ALTERNATIVE 4
63,000 ACRE RESERVE

ALTERNATIVE 3
PROPERTY-WIDE

SELECTIVE
HARVEST

protection.  Large
proportion no-harvest
with adjacent selective
harvest.

Class III streams:
Low-to-moderate
protection before
watershed analysis:
Buffer width less than
literature recommends.
After watershed
analysis: Low
protection; limited no-
harvest portion with
reduced RMZ compared
to recommendations in
literature.

Sediment control
This evaluation is based on level
of protection of sediment filtrating
capacity in the riparian zone from
hillslope erosion using width of
and silvicultural prescriptions in
the RMZ, as well as timber harvest
method, whether removal of
downed woody material allowed,
and other Best Management
Practices applied to the riparian
zone.

Determined trend toward or away
from a properly functioning
aquatic system.

Positive trend toward a
properly functioning aquatic
system.

Class I streams: Complete-
to-high protection. Upper-
and lower-range RMZ widths
meets or exceed buffer width
recommended in literature;
expansive no-harvest RMZs.

Class II streams: (Upper-
range RMZ width): High
protection. Meets width
recommended in literature,
expansive no-harvest RMZs.

Class II streams: (Lower-
range RMZ width):
Moderate-to-high protection;
less than recommended in
literature; expansive no-
harvest RMZ.

Class III streams (Upper
range RMZ width): High
protection. Meets buffer
width based on some

Positive trend toward a properly functioning
aquatic system.

Class I streams:  High protection:  Exceeds
width based on most literature. 30-ft no-
harvest band, minimum harvest in second
and selective harvest in third band.  No fire,
EEZ, maintain all downed trees, treat all
100-square-foot or greater exposed mineral
soil in RMZ and treat all sites less than 100
square feet on slopes greater than 30 percent
and on slopes greater than 50 percent
increase outer band to slope break. Low-
impact logging methods in selective-harvest
bands maximize sediment filtering capacity
in managed zones.

Class II streams:  High protection (except
for redwood timber type outside the
Humboldt WAA with slopes less than 50%).
Meets the width requirements based on
literature.  Similar to above in band 1 (30-ft
no-harvest) with less protection in band 2
but minimized by EEZ, maintaining all
downed wood, treat exposed mineral soil in
RMZ the same as Class I streams, increase
outer band to slope break.

Positive trend toward a
properly functioning aquatic
system.

Class I streams:  High
protection: same as default
strategy.

Class II streams:
Moderate-to-high protection
(5-yr recovery period):
Provides the width
recommended in most
literature; no disturbance in
first 10 ft; minimizes
disturbance in second band
by choice of logging
method; EEZ, by
maintaining downed trees,
and treats 100- sq.-ft.
exposed mineral soil in
RMZ with side slopes
greater than 50%.  Does not
expand outer band of RMZ
in steeper side slopes.

Class III streams: Low-to-
moderate protection.

Positive trend toward a
properly functioning
aquatic system.

Class I, II streams:
Complete protection.
Expansive no-harvest
RMZs prior to
watershed analysis.
Meets or exceeds
recommended buffer
widths found in the
literature.

Class III streams: High
protection.  Expansive
no-harvest RMZ prior to
watershed analysis.
Meets recommended
buffer widths in some
literature.

Class I, II and III
streams: Where
applied, watershed
analysis should
maintain or increase
protection on all streams
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FACTOR
/SUBFACTORS

THRESHOLD(S) OF
SIGNIFICANCE

ALTERNATIVE 1
NO PROJECT

ALTERNATIVE 2
PROPOSED HCP (47-year default

strategy) and ALTERNATIVE 4
63,000 ACRE RESERVE1

ALTERNATIVE 2
PROPOSED HCP

(first 3-year interim
strategy) and

ALTERNATIVE 4
63,000 ACRE RESERVE

ALTERNATIVE 3
PROPERTY-WIDE

SELECTIVE
HARVEST

literature; expansive no-
harvest RMZ.

Class II streams: Moderate-to-high
protection (in redwood timber type outside
Humboldt WAA with slopes less than 50%).
Meets the width requirements based on
literature.  Selective harvest along
streambank results in less protection from
sediment delivery in localized areas over the
short term. Effects minimized by EEZ and
by maintaining all downed trees, applying
same treatments to exposed mineral soil in
RMZ as Class I streams.

Class III streams: Low-to-moderate
protection (recovery takes approximately 5
yrs).  Does not meet width requirements
based on literature but does provide for
some protection of sediment-filtering
capability through ELZ in 0-50 % slopes
and EEZ in slopes greater then 50% by
maintaining all downed trees in ELZ and
EEZ, and by providing same treatments to
exposed mineral soil in EEZ and ELZ as
Class I streams in RMZs.

Class I, II and III streams: Where applied,
watershed analysis, trend monitoring, and
adaptive management should increase
protection on all streams by identifying
sensitive areas and implementing site-
specific prescriptions.

Similar to default strategy.

Class I, II and III streams:
Where applied, watershed
analysis, trend monitoring,
and adaptive management
should increase protection
on all streams by
identifying sensitive areas
and implementing site-
specific prescriptions.

by identifying sensitive
areas and implementing
site-specific
prescriptions.

Source:  Foster Wheeler Environmental Corporation, 1998
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-��$OWHUQDWLYH�����������DFUH�QR�KDUYHVW
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����SHUFHQW��DQG�\RXQJ�����SHUFHQW��VXFFHV�
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HW�DO��������&KDQH\�HW�DO��������.DXIIPDQ
DQG�'UXHJHU�������'RYDOFKLN�DQG�(OPRUH�
������0HHKDQ�������3ODWWV��������

*UD]LQJ��$OWHUQDWLYHV���WR���
8QGHU�$OWHUQDWLYHV���DQG����JUD]LQJ�SUHV�
VXUH�ZRXOG�UHPDLQ�FRQVLVWHQW�ZLWK�SDVW�XVH�
%HFDXVH�OLWWOH�LQIRUPDWLRQ�H[LVWV�RQ�FXUUHQW
JUD]LQJ�SDUFHOV��LW�LV�GLIILFXOW�WR�GHWHUPLQH
WKH�HIIHFWV�WR�ULSDULDQ�DUHDV�XQGHU�WKH�DO�
WHUQDWLYHV���+RZHYHU��RYHUDOO��LW�LV�DQWLFL�
SDWHG�WKDW�OHVV�WKDQ�VLJQLILFDQW�LPSDFWV�DUH
DQWLFLSDWHG�WR�RFFXU�WR�ULSDULDQ�UHVRXUFHV
GXH�WR�WKH�VPDOO�DFUHDJH�RI�OHDVHG�ODQGV�
WKHLU�SDWFK\�GLVWULEXWLRQ��DQG�WKH�SK\VLFDO
IHDWXUHV�WKDW�OLPLW�FDWWOH�DFFHVV�WR�ULSDULDQ
DUHDV���$GGLWLRQDOO\��FDWWOH�VWRFNLQJ�OHYHOV
DUH�UHODWLYHO\�ORZ��DQG�PDQ\�RI�WKH�SDUFHOV
FRQWDLQ�IHQFHV�RU�SK\VLFDO�IHDWXUHV�WKDW
OLPLW�FDWWOH�DFFHVV�WR�ULSDULDQ�DUHDV��0RUHR�
YHU��UDQFKHV�XVXDOO\�WU\�WR�NHHS�FDWWOH�DZD\
IURP�FUHHNV�GXH�WR�SRVVLEOH�VHULRXV�LQMXULHV
RU�GHDWKV�LI�FDWWOH�IDOO�GRZQ�VWHHS�JUDGLHQW
FKDQQHOV���5DQFKHUV�OLPLW�FDWWOH�DFFHVV�WR
VWUHDPV�E\�XVLQJ�IHQFHV��DQG�E\�ORFDWLQJ
VDOW��DQG�GHYHORSLQJ�ZDWHULQJ�IDFLOLWLHV�XS
LQ�SDVWXUHV�WR�OXUH�WKH�FDWWOH�DZD\�IURP�UL�
SDULDQ�DUHDV��$OWKRXJK�WKHVH�SUDFWLFHV�
DORQJ�ZLWK�FXUUHQW�IHQFLQJ�DQG�WRSRJUDSK\�
OLPLW�FDWWOH�DFFHVV�WR�ULSDULDQ�DUHDV��ORFDO�
L]HG�VLJQLILFDQW�LPSDFWV�WR�ZDWHU�TXDOLW\
DQG�WKH�DTXDWLF�HFRV\VWHP�PD\�RFFXU�LQ
SRUWLRQV�RI�WKH�OHDVHG�ODQGV��VHH�6HFWLRQ
�����

8QGHU�WKH�SURSRVHG�+&3��$OWHUQDWLYHV��
DQG�����JUD]LQJ�SUHVVXUH�PD\�EH�LQFUHDVHG
IURP�LWV�FXUUHQW�OHYHO�RI�����KHDG�WR������
KHDG��FRZ�FDOI�SDLUV��DW�DQ\�RQH�WLPH�GXULQJ
WKH�WHUP�RI�WKH�,73V��3$/&2�+&3��������
'XH�WR�WKH�LQFUHDVH�LQ�JUD]LQJ�SUHVVXUH�
ORFDOL]HG�QHJDWLYH�LPSDFWV��RYHUDOO��OHVV
WKDQ�VLJQLILFDQW���LQFOXGLQJ�UHGXFWLRQ�LQ
VWUHDPVLGH�YHJHWDWLRQ��FRPSDFWLRQ��DQG
VHGLPHQWDWLRQ��PD\�RFFXU�RQ�SRUWLRQV�RI
3$/&2ªV�ODQGV��HVSHFLDOO\�LQ�DUHDV�WKDW
FXUUHQWO\�KDYH�KLJKHU�FDWWOH�DOORWPHQWV��VHH
6HFWLRQ��������$UHDV�WKDW�PD\�EH�PRVW�LP�
SDFWHG�LQFOXGH�WKH�6RXWK�5DLQERZ�5DQFK
�������DFUHV���&KDVH�5DQFK����������DQG
&RUEHWW�5DQFK�����DFUHV����$OO�RI�WKHVH�VLWHV
FRQWDLQ�FUHHNV��DQG�WZR�FRQWDLQ�ILVK�EHDULQJ
VWUHDPV��&RUEHWW�5DQFK�DQG�6RXWK�5DLQERZ
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5DQFK����$GGLWLRQDOO\��VRPH�RI�WKHVH�DUHDV
DUH�FKDUDFWHUL]HG�E\�VWHHS�WHUUDLQ���%HFDXVH
RI�FDWWOHªV�DYRLGDQFH�RI�VWHHS�WHUUDLQ�DQG
WKHLU�WHQGHQF\�WR�FRQJUHJDWH�LQ�ULSDULDQ
HFRV\VWHPV��ULSDULDQ�UHVRXUFHV�LQ�WKHVH�DU�
HDV�PD\�EH�VRPHZKDW�GHJUDGHG�

6LQFH�OLYHVWRFN�DUH�ZLGHO\�GLVSHUVHG��JUD]�
LQJ�SUHVVXUH�LV�UHODWLYHO\�ORZ��DQG�SK\VLFDO
IHDWXUHV�OLPLW�FDWWOHªV�DFFHVV�WR�ZDWHU�
FRXUVHV��OHVV�WKDQ�VLJQLILFDQW�LPSDFWV�RYHU�
DOO�ZRXOG�RFFXU�WR�ULSDULDQ�UHVRXUFHV�XQGHU
WKHVH�DOWHUQDWLYHV�

3$/&2�GRHV�QRW�SURSRVH�QHZ�PLWLJDWLRQ
PHDVXUHV�XQGHU�LWV�+&3�GXH�WR�WKH�UHOD�
WLYHO\�ORZ�OHYHO�RI�DVVRFLDWHG�LPSDFWV���+RZ�
HYHU��JUD]LQJ�LQ�VSHFLILF�ZDWHUVKHGV�ZRXOG
EH�HYDOXDWHG�DV�SDUW�RI�WKH�ZDWHUVKHG
DQDO\VLV�SURFHVV���,I�SRWHQWLDO�DGYHUVH�HI�
IHFWV�RQ�DTXDWLF�UHVRXUFHV�ZHUH�LGHQWLILHG�
PLWLJDWLRQ�PHDVXUHV��SUHVFULSWLRQV��ZRXOG
EH�LPSOHPHQWHG���7KHVH�PLWLJDWLRQ�PHDV�
XUHV�FRXOG�LQFOXGH�IHQFLQJ�VWUHDPV�WR�SUH�
YHQW�DFFHVV��URWDWLQJ�SHULRGV�RI�JUD]LQJ�ZLWK
SHULRGV�RI�UHVW��SURYLGLQJ�DOWHUQDWH�VRXUFHV
RI�ZDWHU��RWKHU�WKDQ�ZDWHUFRXUVHV���DQG
FHDVLQJ�DOO�JUD]LQJ�DFWLYLW\��VHH�6HFWLRQ����
IRU�PRUH�LQIRUPDWLRQ����,I�ZDWHUVKHG�DQDO\�
VLV�DQG�WKH�LPSOHPHQWDWLRQ�RI�WKH�DVVRFL�
DWHG�SUHVFULSWLRQV�GR�QRW�RFFXU�ZLWKLQ�ILYH
\HDUV��WKH�JUD]LQJ�DOORWPHQWV�ZRXOG�EH
ZLWKGUDZQ�IURP�WKRVH�+8V�

6WUHDP�6KDGH
%DVHG�RQ�WKH�UHYLHZ�LQ�6HFWLRQ����������LW
ZDV�FRQFOXGHG�WKDW�EXIIHU�ZLGWKV�RI�DS�
SUR[LPDWHO\������VLWH�SRWHQWLDO�WUHH�KHLJKW�
RU�����IHHW��LV�QHHGHG�WR�SURYLGH�IXOO�SURWHF�
WLRQ�RI�VWUHDP�VKDGLQJ���+RZHYHU��PRVW�RI
WKH�OLWHUDWXUH�LQGLFDWHV�WKDW�DGHTXDWH�VKDGH
XVXDOO\�FDQ�EH�SURYLGHG�E\�OHDYLQJ�D�VWULS�RI
WUHHV�QH[W�WR�WKH�VWUHDP�LQ�D�ZLGWK�RI�DERXW
����IHHW��SDUWLFXODUO\�LI�FDQRS\�FRYHU�RI�DW
OHDVW����SHUFHQW�LV�PDLQWDLQHG��ZKLFK�LV
FRPSDUDEOH�WR�VKDGH�IRXQG�LQ�DQ�ROG�JURZWK
VWDQG����&XUUHQW�&DOLIRUQLD�)35�EXIIHU
ZLGWKV�DUH�VXIILFLHQW�WR�SURYLGH�IXOO�SURWHF�
WLRQ�RI�WKHVH�IXQFWLRQV�IRU�&ODVV�,�VWUHDPV
ZLWK�VLGHVORSHV�H[FHHGLQJ����SHUFHQW��7UHHV

IRU�VKDGH�FDQ�FRQVLVW�RI�XQPHUFKDQWDEOH
KDUGZRRGV�DQG�FRQLIHUV��0XUSK\��������
+RZHYHU��&DOLIRUQLDªV�)35�UHTXLUHPHQW�RI�D
���SHUFHQW�FDQRS\�UHWHQWLRQ�RQ�&ODVV�,�DQG
,,�VWUHDPV�DQG����SHUFHQW�UHPRYDO�RI�WKH
RYHUVWRU\�FRQLIHUV�DSSHDUV�WR�EH�WRR�ORZ�WR
PDLQWDLQ�DGHTXDWH�VWUHDP�VKDGH�WR�SURYLGH
IXOO�SURWHFWLRQ��0XUSK\����������,Q�JHQHUDO�
WKH�VWXGLHV�UHYLHZHG�E\�%HOW�HW�DO��������
LQGLFDWHG�WKDW�UHPRYDO�RI�IRUHVW�FDQRS\
ZLWKLQ�WKH�EXIIHU�VWULS�UHGXFHV�LWV�HIIHFWLYH�
QHVV�E\�UHGXFLQJ�VKDGH���&RKR�FRQVLGHUDWLRQ
JXLGHOLQHV��&')������E��LQFUHDVH�SURWHFWLRQ
RI�VKDGH�FDQRS\�LQ�DUHDV�ZKHUH�ZDWHU�WHP�
SHUDWXUHV�H[FHHG�SUHIHUUHG�WHPSHUDWXUHV�
&ODVV�,,,�VWUHDPV�GR�QRW�KDYH�KDUYHVW�OLPL�
WDWLRQV�DQG��WKHUHIRUH��GR�QRW�SURYLGH�DQ\
SURWHFWLRQ�IRU�VKDGH���0RVW�&ODVV�,,,
VWUHDPV��KRZHYHU��GR�QRW�IORZ�LQ�WKH�VXP�
PHU�DQG�VKRXOG�WKHUHIRUH�EH�RI�PLQLPDO
FRQFHUQ�UHODWLYH�WR�WHPSHUDWXUH�

$/7(51$7,9(����12�$&7,21�12�352-(&7�

7KH�VWDWH�DQG�IHGHUDO�DVVXPSWLRQV�IRU�DV�
VHVVLQJ�HQYLURQPHQWDO�LPSDFWV�WR�DTXDWLF
UHVRXUFHV�XQGHU�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�GLIIHU�GXH�WR�WKH�DQDO\WLF�DS�
SURDFK�UHTXLUHG�E\�&(4$�DQG�1(3$�
&(4$�LPSOHPHQWLQJ�UHJXODWLRQV�UHTXLUH
WKDW�DQ�(,5�GLVFXVV�§WKH�H[LVWLQJ�FRQGL�
WLRQV��DV�ZHOO�DV�ZKDW�ZRXOG�EH�UHDVRQDEO\
H[SHFWHG�WR�RFFXU�LQ�WKH�IRUHVHHDEOH�IXWXUH
LI�WKH�SURMHFW�ZHUH�QRW�DSSURYHG�>���&�&�5�
������G����@�¨��&(4$�UHTXLUHV�QHLWKHU�D
SURMHFWLRQ�LQWR�WKH�ORQJ�WHUP�IXWXUH�WKDW
FRXOG�EH�GHHPHG�WR�EH�VSHFXODWLYH��QRU�D
TXDQWLWDWLYH�DQDO\VLV�RI�WKH�1R�$FWLRQ�1R
3URMHFW�DOWHUQDWLYH�IRU�FRPSDULVRQ�ZLWK�WKH
RWKHU�DOWHUQDWLYHV���$FFRUGLQJO\��WKH�VWDWH
YHUVLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW�DOWHUQD�
WLYH�DQDO\]HG�KHUH�FRQWHPSODWHV�RQO\�WKH
VKRUW�WHUP�DQG�LV�EDVHG�RQ�LQGLYLGXDO�7+3V
WKDW�ZRXOG�EH�HYDOXDWHG�FDVH�E\�FDVH���7KH
&')�YHUVLRQ�RI�1R�$FWLRQ�1R�3URMHFW�GRHV
QRW�DWWHPSW�WR�IRUHFDVW�KRZ�3$/&2ªV�HQWLUH
SURSHUW\�ZRXOG�ORRN�LQ����\HDUV��WKH�OHQJWK
RI�WKH�SURSRVHG�,73����6LQFH�KRZ�PDQ\
7+3V�WKHUH�ZRXOG�EH��ZKHUH�WKH\�ZRXOG�OLH
JHRJUDSKLFDOO\��DQG�KRZ�WKH\�ZRXOG�GLIIHU
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LQ�GHWDLO�DUH�XQNQRZQ��QR�TXDQWLWDWLYH
DQDO\VLV�RI�7+3V�LV�SUHVHQWHG��VHH�6HFWLRQ
�����

7KH�OLNHO\�1R�$FWLRQ�1R�3URMHFW�DOWHUQDWLYH
ZRXOG�FRQVLVW�RI�3$/&2�RSHUDWLQJ�LQ�D
PDQQHU�VLPLODU�WR�FXUUHQW�7+3�SUDFWLFHV
DQG�VXEMHFW�WR�H[LVWLQJ�&')�UHJXODWRU\
DXWKRULW\���,Q�UHYLHZLQJ�LQGLYLGXDO�7+3V�
&')�LV�UHTXLUHG�WR�FRPSO\�ZLWK�WKH�)3$�
)35V��DQG�&(4$�WKURXJK�LWV�FHUWLILHG�IXQF�
WLRQDO�HTXLYDOHQW�SURJUDP��VHH�6HFWLRQ������
7KH�VSHFLILF�FULWHULD�IRU�HYDOXDWLQJ�7+3V
FRQWDLQHG�LQ�WKH�)35V�DUH�FRPELQHG�ZLWK
WKH�FDVH�E\�FDVH�HYDOXDWLRQ�RI�HDFK�7+3�IRU
VLJQLILFDQW�HIIHFWV�RQ�WKH�HQYLURQPHQW��IRO�
ORZHG�E\�FRQVLGHUDWLRQ�RI�DOWHUQDWLYHV�DQG
PLWLJDWLRQ�PHDVXUHV�WR�VXEVWDQWLDOO\�OHVVHQ
WKRVH�HIIHFWV���8QGHU�&(4$�DQG�WKH�)35V�
&')�PXVW�QRW�DSSURYH�D�SURMHFW�LQFOXGLQJ�D
7+3�DV�SURSRVHG�LI�LW�ZRXOG�FDXVH�D�VLJQLIL�
FDQW�HIIHFW�RQ�WKH�HQYLURQPHQW��DQG�WKHUH�LV
D�IHDVLEOH�DOWHUQDWLYH�RU�IHDVLEOH�PLWLJDWLRQ
PHDVXUH�DYDLODEOH�WR�DYRLG�RU�PLWLJDWH�WKH
HIIHFW���$Q�DGYHUVH�HIIHFW�RQ�D�OLVWHG�WKUHDW�
HQHG�RU�HQGDQJHUHG�VSHFLHV�ZRXOG�EH�D�VLJ�
QLILFDQW�HIIHFW�XQGHU�&(4$�

,Q�DGGLWLRQ��WKH�SUHVHQW�)35V�SURYLGH�WKDW
WKH�'LUHFWRU�RI�&')�VKDOO�GLVDSSURYH�D�WLP�
EHU�KDUYHVWLQJ�SODQ�DV�QRW�FRQIRUPLQJ�WR
WKH�UXOHV�LI��DPRQJ�RWKHU�WKLQJV��WKH�SODQ
ZRXOG�UHVXOW�LQ�HLWKHU�D�WDNLQJ�RU�D�ILQGLQJ
RI�MHRSDUG\�RI�ZLOGOLIH�VSHFLHV�OLVWHG�DV�UDUH�
WKUHDWHQHG��RU�HQGDQJHUHG�E\�WKH�)LVK�DQG
*DPH�&RPPLVVLRQ�RU�D�IHGHUDO�ILVK�RU�ZLOG�
OLIH�DJHQF\��RU�ZRXOG�FDXVH�VLJQLILFDQW��ORQJ�
WHUP�GDPDJH�WR�OLVWHG�VSHFLHV���7R�PDNH�D
GHWHUPLQDWLRQ�DV�WR�WKH�HIIHFW�RI�D�7+3�RQ
OLVWHG�ILVK�RU�ZLOGOLIH�VSHFLHV��&')�URXWLQHO\
FRQVXOWV�ZLWK�VWDWH�DJHQFLHV�DQG�QRWLILHV
IHGHUDO�ILVK�DQG�ZLOGOLIH�DJHQFLHV���7KHVH
SURFHVVHV�DQG�LQGHSHQGHQW�LQWHUQDO�UHYLHZ
E\�&')�ELRORJLVWV�FDQ�UHVXOW�LQ�D�7+3�FRQ�
WDLQLQJ�DGGLWLRQDO�VLWH�VSHFLILF�PLWLJDWLRQ
PHDVXUHV�VLPLODU�WR�WKRVH�GHVFULEHG�LQ�WKH
3URSRVHG�$FWLRQ�3URSRVHG�3URMHFW�DOWHUQD�
WLYH���&')�EHOLHYHV�WKDW�LWV�H[LVWLQJ�SURFHVV�
XVLQJ�WKH�)35V�DQG�WKH�&(4$�7+3�E\�

7+3�UHYLHZ�DQG�PLWLJDWLRQ��LV�VXIILFLHQW�WR
DYRLG�WDNH�RI�OLVWHG�VSHFLHV�

7KH�PLWLJDWLRQ�E\�ZKLFK�DQ�LQGLYLGXDO�7+3
LV�GHWHUPLQHG�WR�FRPSO\�ZLWK�)35V��WKH
IHGHUDO�DQG�&DOLIRUQLD�(6$V��DQG�RWKHU�IHG�
HUDO�DQG�VWDWH�ODZV�LV�GHWHUPLQHG�ILUVW�E\
FRPSOLDQFH�ZLWK�VSHFLILF�VWDQGDUGV�LQ�WKH
)35V�DQG�WKHQ�E\�GHYHORSPHQW�RI�VLWH�
VSHFLILF�PLWLJDWLRQ�PHDVXUHV�LQ�UHVSRQVH�WR
VLJQLILFDQW�HIIHFWV�LGHQWLILHG�LQ�WKH�&(4$
IXQFWLRQDO�HTXLYDOHQW�HQYLURQPHQWDO�DQDO\�
VLV�RI�WKH�LQGLYLGXDO�7+3���$�ZLGH�YDULHW\�RI
PLWLJDWLRQ�PHDVXUHV�WDLORUHG�WR�ORFDO�FRQGL�
WLRQV�LV�DSSOLHG�ZLWK�WKH�SXUSRVH�RI�DYRLG�
LQJ�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�DQG
WDNH�RI�OLVWHG�VSHFLHV���7KHVH�LQFOXGH��EXW
DUH�QRW�OLPLWHG�WR��FRQVLGHUDWLRQ�RI�VORSH
VWDELOLW\��HURVLRQ�KD]DUG��URDG�DQG�VNLG�WUDLO
ORFDWLRQ��:/3=�ZLGWK��%03V�RQ�KLOOVORSHV
DQG�ZLWKLQ�:/3=V��DQG�ZLOGOLIH�DQG�ILVK
KDELWDW���&RQVHTXHQWO\��WKH�PRVW�VLJQLILFDQW
HIIHFWV�RI�LQGLYLGXDO�7+3V�DUH�H[SHFWHG�WR
EH�PLWLJDWHG�WR�D�OHYHO�RI�OHVV�WKDQ�VLJQLIL�
FDQW�WKURXJK�LPSOHPHQWDWLRQ�RI�WKH�1R�$F�
WLRQ�1R�3URMHFW�DOWHUQDWLYH��,Q�VRPH�FDVHV�
&')�PD\�GHWHUPLQH�WKDW�LW�LV�QRW�IHDVLEOH�WR
PLWLJDWH�D�VLJQLILFDQW�HIIHFW�RI�D�7+3�WR�D
OHYHO�RI�OHVV�WKDQ�VLJQLILFDQW��,Q�VXFK�D
VLWXDWLRQ��&')�ZRXOG�KDYH�WR�GHWHUPLQH
ZKHWKHU�VSHFLILF�SURYLVLRQV�RI�WKH�)35V
VXFK�DV�QRW�DOORZLQJ�WDNH�RI�D�OLVWHG�WKUHDW�
HQHG�RU�HQGDQJHUHG�VSHFLHV�ZRXOG�SURKLELW
&')�IURP�DSSURYLQJ�WKH�7+3��,I�DSSURYDO�LV
QRW�VSHFLILFDOO\�SURKLELWHG��&')�ZRXOG�KDYH
WR�ZHLJK�D�YDULHW\�RI�SRWHQWLDOO\�FRPSHWLQJ
SXEOLF�SROLFLHV�LQ�GHFLGLQJ�ZKHWKHU�WR�DS�
SURYH�WKH�7+3��$�7+3�ZLWK�D�VLJQLILFDQW
UHPDLQLQJ�HIIHFW�FRXOG�EH�DSSURYHG�ZLWK�D
VWDWHPHQW�RI�RYHUULGLQJ�FRQVLGHUDWLRQV��EXW
VXFK�DQ�DSSURYDO�ZRXOG�EH�UDUH�

$V�QRWHG�LQ�6HFWLRQ������WKH�GHJUHH�RI�DQDO\�
VLV�GHYRWHG�WR�HDFK�DOWHUQDWLYH�LQ�WKH�(,6
XQGHU�1(3$�ZLOO�EH�VXEVWDQWLDOO\�VLPLODU�WR
WKDW�GHYRWHG�WR�WKH�3URSRVHG�$F�
WLRQ�3URSRVHG�3URMHFW�DOWHUQDWLYH���7KH�IHG�
HUDO�DJHQFLHV�UHFRJQL]H�WKDW�D�ZLGH�YDULHW\
RI�SRWHQWLDO�VWUDWHJLHV�FRXOG�EH�DSSOLHG�WKDW
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FRXOG�UHSUHVHQW�D�1R�$FWLRQ�1R�3URMHFW�VFH�
QDULR�DQG�WKDW�WKH\�ZRXOG�LQYROYH�FRQVLG�
HUDWLRQ�RI�WKH�VDPH�PLWLJDWLRQ�PHDVXUHV�DV
GHVFULEHG�DERYH��)RU�WKH�SXUSRVHV�RI�DQDO\�
VLV�XQGHU�1(3$��KRZHYHU��WKHVH�DGGLWLRQDO
PLWLJDWLRQ�PHDVXUHV�DUH�UHSUHVHQWHG�DV
50=V��UDWKHU�WKDQ�PDQDJHPHQW�RSWLRQV
GHYHORSHG�IRU�VLWH�VSHFLILF�FRQGLWLRQV��&RQ�
VHTXHQWO\��WKH�DQDO\VLV�RI�WKH�1R�$FWLRQ�1R
3URMHFW�DOWHUQDWLYH�FRQVLGHUV�WKH�LPSOHPHQ�
WDWLRQ�RI�ZLGH��QR�KDUYHVW�50=V�DV�ZHOO�DV
UHVWULFWLRQV�RQ�WKH�KDUYHVW�RI�ROG�JURZWK
UHGZRRG�IRUHVW�WR�PRGHO�FRQGLWLRQV�RYHU�WKH
VKRUW�DQG�ORQJ�WHUP��5DQJHV�RI�50=�ZLGWK
DUH�FRQVLGHUHG�TXDOLWDWLYHO\�EHFDXVH�LW�LV
H[SHFWHG�WKDW�DGHTXDWH�EXIIHU�ZLGWKV�FRXOG
YDU\�DV�D�UHVXOW�RI�YDU\LQJ�FRQGLWLRQV�RQ
3$/&2�ODQGV�

8QGHU�$OWHUQDWLYH����QR�DFTXLVLWLRQ�RU
WUDQVIHU�RI�ODQGV�ZRXOG�RFFXU��)RU�WKH�SXU�
SRVH�RI�PRGHOLQJ�ZLWKLQ�WKLV�DOWHUQDWLYH��QR�
KDUYHVW�50=V�IRU�&ODVV�,�VWUHDPV�UDQJH
EHWZHHQ�����DQG�����IHHW��&ODVV�,,�VWUHDPV
UDQJH�EHWZHHQ����DQG�����IHHW��DQG�&ODVV
,,,�VWUHDPV�UDQJH�EHWZHHQ����DQG�����IHHW�
7KHVH�50=V�DUH�PHDVXUHG�KRUL]RQWDOO\
IURP�WKH�HGJH�RI�WKH�FKDQQHO�PLJUDWLRQ�]RQH
RU�WKH�YHJHWDWLRQ�WUDQVLWLRQ�OLQH���7KLV
PHDVXUHPHQW�RI�WKH�50=V�RQ�HDFK�VLGH�RI
&ODVV�,������WR�����IHHW��DQG�WKH�XSSHU�HQG
RI�WKH�UDQJH������IHHW��DORQJ�&ODVV�,,
VWUHDPV�ZRXOG�FRQVLVWHQWO\�EH�ZLGHU�WKDQ
WKH�ZLGWKV�UHFRPPHQGHG�LQ�WKH�OLWHUDWXUH
IRU�VWUHDP�VKDGH��VHH�6HFWLRQ���������DQG
)LJXUH������D��

)RU�&ODVV�,,�VWUHDPV��WKH�ORZHU�HQG�RI�WKH
UDQJH�����IHHW��GRHV�QRW�PHHW�WKH�EXIIHU
ZLGWK�UHTXLUHPHQW�UHFRPPHQGHG�LQ�WKH
OLWHUDWXUH�IRU�VWUHDP�VKDGH���+RZHYHU��WKH
���IRRW�50=�LV�QR�KDUYHVW�DQG�FORVH�WR�WKH
UHTXLUHPHQW�HVWDEOLVKHG�LQ�WKH�OLWHUDWXUH�
DQG�&ODVV�,,�VWUHDPV�WHQG�WR�EH�VPDOOHU
WKDQ�&ODVV�,�VWUHDPV��DYHUDJLQJ���IHHW��
WKXV��WKH�ULVN�LV�UHGXFHG����7R�VXEVWDQWLDWH
WKLV�FODLP��VPDOOHU�VWUHDPV�FRXOG�EH�SDU�
WLDOO\�RU�IXOO\�VKDGHG�ZLWK�RYHUKDQJLQJ
VKUXEV�DQG�\RXQJ�WUHHV�ZKLFK�DUH�QRW�ODUJH

HQRXJK�WR�VKDGH�ODUJHU�VWUHDPV���7KHUHIRUH�
WKH�DGGLWLRQDO�VKDGH�SURYLGHG�E\�PHHWLQJ
OLWHUDWXUH�VWDQGDUGV�ZRXOG�OLNHO\�EH�QHJOL�
JLEOH�RU�QRQGHWHFWDEOH�ZKHQ�SURYLGHG�WR
WKHVH�VPDOO�VWUHDPV�

7KH�50=V�RQ�&ODVV�,,,�VWUHDPV�ZRXOG�EH
HTXLYDOHQW�WR�EXIIHU�ZLGWKV�UHFRPPHQGHG
LQ�OLWHUDWXUH�IRU�WKH�XSSHU�HQG�RI�WKH�UDQJH
�����IHHW����7KH�ORZHU�HQG�RI�WKH�UDQJH
����IHHW��GRHV�QRW�PHHW�WKH�VKDGH�UHTXLUH�
PHQW�GHILQHG�LQ�WKH�OLWHUDWXUH���+RZHYHU�
DORQJ�&ODVV�,,,�VWUHDPV��ZKLFK�GR�QRW�IORZ
LQ�WKH�VXPPHU��WKLV�50=�ZLGWK�KDV�PLQL�
PDO�HIIHFWV�RQ�VXPPHU�VWUHDP�WHPSHUDWXUH�

$SSUR[LPDWHO\��������WR��������DFUHV�RI�QR�
KDUYHVW�50=V�ZRXOG�EH�SURWHFWHG�XQGHU
$OWHUQDWLYH���RQ�3$/&2�RZQHUVKLS��)LJXUH
������DQG�$SSHQGL[�7DEOH�-����GHSHQGLQJ�RQ
WKH�50=V�HVWDEOLVKHG���$GGLWLRQDO�ULSDULDQ
DFUHV�DUH�DOVR�IRXQG�LQ�ROG�JURZWK�DQG�UH�
VLGXDO�ROG�JURZWK�VWDQGV�WKDW�DUH�RFFXSLHG
E\�PDUEOH�PXUUHOHWV��VHH�6HFWLRQ��������
7KHVH�VWDQGV�ZRXOG�QRW�EH�KDUYHVWHG�XQGHU
WKLV�DOWHUQDWLYH�DQG�ZRXOG�EH�SURYLGHG
FRPSOHWH�SURWHFWLRQ�RI�VKDGH���&XUUHQWO\�
PRVW�RI�WKH�ULSDULDQ�YHJHWDWLRQ��LV�DW�OHDVW
LQ�PLG�VHUDO�VWDJH�����WR����\HDUV���7DEOHV
������DQG�����������7KHUHIRUH��D�ODUJH�SUR�
SRUWLRQ�RI�WKH�H[LVWLQJ�EXIIHUV�LV�FXUUHQWO\
HIIHFWLYH�LQ�SURYLGLQJ�VWUHDP�VKDGH���$V�D
UHVXOW��ZLWK�WKH�SURWHFWLRQ�SURYLGHG�E\�WKLV
DOWHUQDWLYH��DGHTXDWH�VKDGH��$&'�GHQVL�
WLHV��FRPSDUDEOH�WR�ROG�JURZWK�VWDQGV��L�H��
���WR����SHUFHQW��ZRXOG�EH�SURYLGHG
WKURXJKRXW�3$/&2ªV�RZQHUVKLS�ZLWKLQ�WKH
QH[W����WR����\HDUV��VHH�7DEOH���������DV
QHZO\�KDUYHVWHG�DUHDV�PDWXUH��VHH�6HFWLRQ
������XQOHVV�WKH�YHJHWDWLRQ�LV�QDWXUDOO\
VSDUVH���7KLV�SUHGLFWLRQ�LV�VXSSRUWHG�E\�WKH
)5(,*+76�PRGHO��VHH�6HFWLRQV�����DQG
�����IRU�GHVFULSWLRQ��ZKLFK�FKDUDFWHUL]HV�DOO
RI�WKH�50=�DFUHV��QRW�LQFOXGLQJ�QDWXUDOO\
VSDUVH�YHJHWDWLRQ�W\SHV��IDOOLQJ�LQWR�DW�OHDVW
WKH�PLG�VXFFHVVLRQDO�FDWHJRU\�ZLWKLQ�WKH
ORQJ�WHUP�����\HDUV���$SSHQGL[�7DEOH�-����
7KLV�DOWHUQDWLYH�DOVR�SURYLGHV�D�VDIHW\�PDU�
JLQ�WR�RIIVHW�ULVNV�WR�KDELWDW�IURP�XQNQRZQ
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RU�XQFRQWUROODEOH�IDFWRUV�VXFK�DV�EORZGRZQ
DQG�PDVV�ZDVWLQJ�HYHQWV�DIIHFWLQJ�&ODVV�,
DQG�PRVW�&ODVV�,,�VWUHDPV���7KHUHIRUH��WKLV
DOWHUQDWLYH�ZRXOG�SURYLGH�FRPSOHWH�VWUHDP
VKDGH�SURWHFWLRQ�IRU�DOO�&ODVV�,�DQG�&ODVV�,,
VWUHDPV�ZLWK�WKH�KLJKHU�50=�ZLGWKV���&ODVV
,,�VWUHDPV�ZLWK�WKH�ORZHU�UDQJH�50=
ZLGWKV�ZRXOG�EH�SURYLGHG�KLJK�SURWHFWLRQ
�VHH�7DEOH���������

$/7(51$7,9(6����352326('�$&7,21�352326('
352-(&7��$1'��$��12�(/.�5,9(5�3523(57<�

$V�GLVFXVVHG�LQ�6HFWLRQ������DTXDWLF�PLWLJD�
WLRQ�PHDVXUHV�DUH�DSSOLHG�WKUHH�VHSDUDWH
ZD\V�WKDW�GLUHFWO\�DIIHFW�WKH�ULSDULDQ�DUHD�
7KHVH�LQFOXGH�LQWHULP�SUHVFULSWLRQV��ILUVW��
\HDUV�RI�WKH�+&3���GHIDXOW�SUHVFULSWLRQV
�WKH�IROORZLQJ����\HDUV�RI�WKH�+&3���DQG
SUHVFULSWLRQV�JHQHUDWHG�IURP�ZDWHUVKHG
DQDO\VLV���,Q�WKLV�VHFWLRQ��ERWK�WKH�LQWHULP
SUHVFULSWLRQV�DQG�GHIDXOW�SUHVFULSWLRQV�WKDW
DSSO\�WR�WKH�ULSDULDQ�]RQH�DUH�DQDO\]HG�LQ
WHUPV�RI�SURWHFWLRQ�OHYHOV�RI�VKDGH�EDVHG�RQ
����WKH�ULSDULDQ�EXIIHU�ZLGWK��DQG�����WKH
DOORZDEOH�OHYHO�RI�DFWLYLW\�ZLWKLQ�WKDW�EXIIHU
IRU�HDFK�VWUHDP�FODVV��,��,,��DQG�,,,���:DWHU�
VKHG�DQDO\VLV�LV�EDVHG�RQ�VLWH�VSHFLILF�LQ�
IRUPDWLRQ�WKDW�HYDOXDWHV�WKH�DTXDWLF�DQG
ULSDULDQ�V\VWHP�LQ�WHUPV�RI�KDELWDW�FRQGL�
WLRQ�EHIRUH�GHWHUPLQLQJ�VLWH�VSHFLILF�SUH�
VFULSWLRQV���7KHUHIRUH��LW�LV�QRW�SRVVLEOH�WR
DQDO\]H�SRWHQWLDO�SUHVFULSWLRQV��EXW�WKH�LQ�
WHQW�RI�ZDWHUVKHG�DQDO\VLV�ZLOO�EH�GLV�
FXVVHG�

50=�%XIIHU�:LGWKV

,Q�WKH�+&3�SODQQLQJ�DUHD�IRU�WKH�GHIDXOW
VWUDWHJ\��WKH�&ODVV�,�VWUHDPV�ZRXOG�EH
JLYHQ�D�PLQLPXP�50=�EXIIHU�ZLGWK�RI
����IHHW��)RU�&ODVV�,,�VWUHDPV�XQGHU�WKH
GHIDXOW�VWUDWHJ\��WLPEHU�KDUYHVW�WDNHV�LQWR
DFFRXQW�VHYHUDO�DVSHFWV�RI�WKH�ULSDULDQ
PDQDJHPHQW�]RQH���7KH�ILUVW�FRQVLGHUDWLRQ
LV�ZKHWKHU�WKH�DUHD�LV�ZLWKLQ�WKH�+XPEROGW
:$$��WKLV�DUHD�LV�GLVWLQJXLVKHG�EHFDXVH�RI
WKH�IRJ�LQIOXHQFH�DQG�LWV�ORZHU�VXPPHU
WHPSHUDWXUHV��0LWLJDWLRQ�PHDVXUHV�DOVR
YDU\�DFFRUGLQJ�WR�ZKHWKHU�WKH�VWUHDP
FKDQQHO�VLGHVORSH�LV�OHVV�WKDQ�RU�JUHDWHU

WKDQ����SHUFHQW���$GGLWLRQDOO\��PLWLJDWLRQ
PHDVXUHV�YDU\�UHODWLYH�WR�ZKHWKHU�WKH�WLP�
EHU�W\SH�LV�UHGZRRG�RU�'RXJODV�ILU���7KHVH
WZR�WLPEHU�W\SHV�DUH�VHSDUDWHG�EHFDXVH�D
ODUJH�SURSRUWLRQ�RI�UHGZRRGV�UHVSURXW�DIWHU
KDUYHVW��VHH�6HFWLRQ���������IRU�GHWDLOHG�GLV�
FXVVLRQ�RI�WKH�EHQHILW�RI�UHGZRRG�UHVSURXW
UHJDUGLQJ�OHVV�GLHEDFN�RI�WKH�URRW�V\VWHP��DV
ZHOO�DV�EDQN�VWDELOLW\����,Q�WKH�+XPEROGW
:$$��D�PLQLPXP�����IRRW�50=�ZRXOG�EH
HVWDEOLVKHG�DORQJ�DOO�&ODVV�,,�VWUHDPV���2XW�
VLGH�WKH�+XPEROGW�:$$��DOO�&ODVV�,,
VWUHDPV�ZRXOG�KDYH�DW�OHDVW�D�����IRRW�50=
EXIIHU�ZLGWK�

)RU�WKH�LQWHULP�VWUDWHJ\��VLPLODU�WR�WKH�GH�
IDXOW�VWUDWHJ\��DOO�&ODVV�,�VWUHDPV�ZRXOG�EH
JLYHQ�D�PLQLPXP�50=�EXIIHU�ZLGWK�RI
����IHHW���$OO�&ODVV�,,�VWUHDPV��VLPLODU�WR
WKH�GHIDXOW�EXIIHU�ZLGWKV�LQ�WKH�+XPEROGW
:$$��ZRXOG�EH�JLYHQ�D�����IRRW�50=��)RU
ERWK�WKH�LQWHULP�DQG�GHIDXOW�VWUDWHJLHV�
50=�EXIIHU�ZLGWKV�DUH�PHDVXUHG�XVLQJ
VORSH�GLVWDQFH�IURP�WKH�HGJH�RI�WKH�&0=��RU
YHJHWDWLRQ�WUDQVLWLRQ�OLQH����7KHVH�50=
PHDVXUHPHQWV�RQ�HDFK�VLGH�RI�&ODVV�,�DQG
&ODVV�,,�VWUHDPV�IRU�ERWK�WKH�GHIDXOW�DQG
LQWHULP�VWUDWHJLHV�PHHW�RU�H[FHHG�WKH
ZLGWKV�UHFRPPHQGHG�LQ�PRVW�RI�WKH�OLWHUD�
WXUH�IRU�SURWHFWLRQ�RI�VWUHDP�VKDGH��VHH
)LJXUH������D����2Q�&ODVV�,,,�VWUHDPV�IRU
ERWK�WKH�GHIDXOW�DQG�LQWHULP�VWUDWHJLHV�
KDUYHVW�ZRXOG�EH�DOORZHG�WR�WKH�VWUHDP�
EDQN�DQG��WKHUHIRUH��GRHV�QRW�SURYLGH�DQ\
VSHFLILF�SURWHFWLRQ�WR�VWUHDP�VKDGH���&ODVV
,,,�VWUHDPV��KRZHYHU��GR�QRW�IORZ�LQ�WKH
VXPPHU�DQG�VKRXOG�KDYH�PLQLPDO�HIIHFW�RQ
WHPSHUDWXUH�

$OORZDEOH�/HYHO�RI�$FWLYLW\�:LWKLQ�WKH�50=

)RU�WKH�GHIDXOW�VWUDWHJ\��WKH�ILUVW�EDQG
����IHHW�IURP�WKH�&0=�RU�YHJHWDWLRQ�WUDQVL�
WLRQ�OLQH��DORQJ�&ODVV�,�VWUHDPV�ZRXOG�EH�D
QR�KDUYHVW�]RQH��7KH�VHFRQG�EDQG�����WR
����IHHW�IURP�WKH�&0=��ZRXOG�DOORZ�OLPLWHG
KDUYHVW��ZLWK�QR�VDOYDJH�RI�GHDG��G\LQJ��RU
GRZQHG�WUHHV��QRW�WR�EH�UHGXFHG�EHORZ
����VTXDUH�IHHW�RI�EDVDO�DUHD�DQG�ZRXOG�EH
UHTXLUHG�WR�PHHW�3$/&2ªV�ODWH�VHUDO�VHOHF�
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WLRQ��KLJK�UHVLGXDO�EDVDO�DUHD�SUHVFULSWLRQ�
LQFOXGLQJ�WKH�WUHH�VL]H�GLVWULEXWLRQV��VHH
$SSHQGL[�-��$WWDFKPHQW�-���IRU�GHVFULSWLRQ
RI�GEK�VL]H�GLVWULEXWLRQ����7KHUH�DUH�QR�GDWD
LQ�WKH�OLWHUDWXUH�WKDW�FRQFOXVLYHO\�GHPRQ�
VWUDWH�WKDW�WKLV�����VTXDUH�IRRW�EDVDO�DUHD
ODWH�VHUDO�VHOHFWLRQ��KLJK�UHVLGXDO�EDVDO�DUHD
SUHVFULSWLRQ�ZRXOG�JXDUDQWHH�DQ����SHUFHQW
RU�JUHDWHU�RYHUVWRU\�FDQRS\���+RZHYHU��H[�
SHULHQFH�LQGLFDWHV�WKDW�WKLV�����VTXDUH�IRRW
EDVDO�DUHD�SUHVFULSWLRQ�ZLWK�D�GEK�VL]H�GLV�
WULEXWLRQ�GHVFULEHG�LQ�$SSHQGL[�-�ZRXOG
UHVXOW�LQ�DW�OHDVW�DQ����SHUFHQW�RYHUVWRU\
FDQRS\�FRYHU��DQG�OLNHO\�D�JUHDWHU�FDQRS\
FRYHU��HVSHFLDOO\�ZKHQ�FRPELQHG�ZLWK�D����
IRRW��QR�KDUYHVW�]RQH�QH[W�WR�WKH�VWUHDP
�3HUVRQDO�FRPPXQLFDWLRQ��0DUF�-DPHVRQ�
&')��0D\������������7KLV�OHYHO�RI�FDQRS\
FORVXUH�LV�FRPSDUDEOH�WR�DQ�ROG�JURZWK
VWDQG��%UD]LHU�DQG�%URZQ����������7KH�WKLUG
EDQG������WR�����IHHW�IURP�WKH�&0=��ZRXOG
DOORZ�PRUH�H[WHQVLYH�VHOHFWLYH�WLPEHU�KDU�
YHVW�WKDQ�EDQG����QRW�WR�EH�UHGXFHG�EHORZ
����VTXDUH�IHHW�RI�EDVDO�DUHD���EXW�ZRXOG�EH
UHTXLUHG�WR�PHHW�3$/&2ªV�/DWH�6HUDO��6H�
OHFWLRQ�7DUJHW�:+5��VLOYLFXOWXUDO�SUHVFULS�
WLRQ��VHH�$SSHQGL[�-��$WWDFKPHQW�-���IRU
UHTXLUHG�GEK�VL]H�GLVWULEXWLRQ����7KH�����
VTXDUH�IRRW�EDVDO�DUHD�SUHVFULSWLRQ�FDQRS\
UHGXFWLRQ�VKRXOG�PDLQWDLQ�D�FDQRS\�FORVXUH
RI����SHUFHQW��3HUVRQDO�FRPPXQLFDWLRQ��
0DUN�-DPHVRQ��&')��0D\�������������7KLV
DOWHUQDWLYHªV�50=�SUHVFULSWLRQV�SURYLGH
PRUH�SURWHFWLRQ�RI�VKDGH�DORQJ�&ODVV�,
VWUHDPV�WKDQ�GR�WKH�&DOLIRUQLD�)RUHVW�3UR�
WHFWLRQ�5XOHV��EXW�DUH�OHVV�SURWHFWLYH�WKDQ
$OWHUQDWLYH�����+RZHYHU��WKH�GLIIHUHQFH�LQ
VKDGH�SURWHFWLRQ�DORQJ�&ODVV�,�VWUHDPV�EH�
WZHHQ�$OWHUQDWLYH���DQG�$OWHUQDWLYH���LV
QHJOLJLEOH��EHFDXVH�WKH�ILUVW�����IHHW�RI
&ODVV�,�VWUHDPV�XQGHU�$OWHUQDWLYH���IRU�WKH
GHIDXOW�VWUDWHJ\�LV�EHLQJ�PDQDJHG�WR�PLPLF
WKH�RYHUVWRU\�FDQRS\�RI�DQ�ROG�JURZWK�VWDQG
�PDLQWDLQLQJ����SOXV�SHUFHQW�RI�WKH�RYHU�
VWRU\�FDQRS\���7KHUHIRUH��&ODVV�,�VWUHDPV
VKRXOG�EH�SURYLGHG�FORVH�WR�FRPSOHWH�SURWHF�
WLRQ�RI�VKDGH�ZLWKLQ�WKH�50=�XQGHU�WKLV
DOWHUQDWLYH�IRU�WKH�GHIDXOW�VWUDWHJ\�

&ODVV�,�VWUHDPV�XQGHU�WKH�LQWHULP�VWUDWHJ\
DUH�VLPLODU�WR�WKH�GHIDXOW�VWUDWHJ\�ZLWK�WKH
IROORZLQJ�H[FHSWLRQV���7KH�SRVW�KDUYHVW�WUHH
GLVWULEXWLRQV�DVVRFLDWHG�ZLWK�WKH�SRVW�
KDUYHVW�EDVDO�DUHD�UHTXLUHPHQWV�LQ�EDQGV��
DQG���DUH�WDUJHWV�UDWKHU�WKDQ�UHTXLUHPHQWV�
'XULQJ�WKH�ILUVW�WKUHH�\HDUV�RI�WKH�+&3�
WKHUHIRUH��WKHUH�FRXOG�EH�SODFHV�ZKHUH�WKH
VL]H�GLVWULEXWLRQ�DVVRFLDWHG�ZLWK�WKH�VLOYLO�
FXOWXUDO�SUHVFULSWLRQV�PLJKW�QRW�EH�PHW�EH�
IRUH�VHOHFWLYH�KDUYHVW�LQ�WKH�50=��WKRXJK
SUH��DQG�SRVW�KDUYHVW�EDVDO�DUHD�UHTXLUH�
PHQWV�ZRXOG�EH�UHTXLUHG����$V�D�UHVXOW�
VKDGH�SRWHQWLDOO\�FRXOG�EH�FRPSURPLVHG�LQ
ORFDOL]HG�DUHDV�ZKHUH�WDUJHW�GLVWULEXWLRQV
ZHUH�QRW�PHW���$VVHVVLQJ�WKH�OHYHO�WR�ZKLFK
VKDGH�FRXOG�EH�FRPSURPLVHG�LV�GLIILFXOW�
KRZHYHU��WKH�ILUVW�EDQG�ZRXOG�VWLOO�KDYH�QR
KDUYHVW���,W�ZRXOG�VWLOO�EH�FRPELQHG�ZLWK�D
VHFRQG�EDQG�ZLWK�VRPH�OHYHO�RI�UHVWULFWLYH
KDUYHVW��UHVXOWLQJ�LQ�PRVW�RI�WKH�VKDGH�QHF�
HVVDU\�WR�PDLQWDLQ�ZDWHU�WHPSHUDWXUHV�LQ
WKH�DTXDWLF�V\VWHP�

)RU�WKH�GHIDXOW�VWUDWHJ\�DORQJ�&ODVV�,,
VWUHDPV�LQ�WKH�+XPEROGW�:$$��WKH�ILUVW
EDQG�����IHHW�IURP�WKH�&0=��ZRXOG�EH�D�QR�
KDUYHVW�]RQH���2XWVLGH�WKH�+XPEROGW�:$$�
WKH�ILUVW�EDQG�����IHHW�IURP�WKH�&0=��ZRXOG
EH�D�QR�KDUYHVW�]RQH�DORQJ�VWUHDPV�LQ�UHG�
ZRRG�WLPEHU�W\SHV�ZLWK�VORSHV�JUHDWHU�WKDQ
���SHUFHQW�DQG�DORQJ�DOO�VWUHDPV�LQ�'RXJ�
ODV�ILU�WLPEHU�W\SHV�LQ�DOO�VORSH�FODVVHV��2XW�
VLGH�RI�WKH�+XPEROGW�:$$��VWUHDPV�LQ�UHG�
ZRRG�WLPEHU�W\SH�ZLWK�VORSHV�OHVV�WKDQ���
SHUFHQW�GR�QRW�KDYH�D�QR�KDUYHVW�EDQG�
6HOHFWLYH�KDUYHVW��PDLQWDLQLQJ�����VTXDUH
IHHW�EDVDO�DUHD��LV�DOORZHG�WR�WKH�VWUHDP�
EDQN���2XWVLGH�RI�WKH�QR�KDUYHVW�EDQG��DOO
&ODVV�,,�VWUHDP�50=V�IRU�WKH�GHIDXOW�VWUDW�
HJ\�DUH�UHTXLUHG�WR�PHHW�WKH�VDPH�VHOHFWLYH
KDUYHVW�SUHVFULSWLRQ�DV�WKH�RXWHU�EDQG
DORQJ�&ODVV�,�VWUHDPV��GHVFULEHG�XQGHU�WKH
GHIDXOW�VWUDWHJ\�

)RU�WKH�LQWHULP�VWUDWHJ\�DORQJ�&ODVV�,,
VWUHDPV��D�QR�KDUYHVW�EDQG�RI����IHHW��IURP
WKH�&0=�RU�YHJHWDWLRQ�WUDQVLWLRQ�OLQH��LV
PDLQWDLQHG�RQ�DOO�VORSH�FODVVHV�DQG�WLPEHU
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W\SHV���7KH�VHFRQG�EDQG��IURP����WR
����IHHW��ZRXOG�EH�D�VHOHFWLYH�HQWU\�]RQH
VLPLODU�WR�WKH�RXWHU�EDQG�DORQJ�&ODVV�,
VWUHDPV�GHVFULEHG�XQGHU�WKH�LQWHULP�VWUDW�
HJ\���$OVR��VLPLODU�WR�WKH�RXWHU�EDQG�XQGHU
WKH�&ODVV�,�VWUHDP�LQWHULP�VWUDWHJ\��EH�
FDXVH�WKH�WUHH�VL]H�GLVWULEXWLRQ�LV�D�WDUJHW
DQG�QRW�D�UHTXLUHPHQW��WKHUH�FRXOG�EH�OR�
FDOL]HG�DUHDV�ZKHUH�VKDGH�SRWHQWLDO�LV�UH�
GXFHG�

2YHUDOO�IRU�ERWK�WKH�GHIDXOW�DQG�LQWHULP
VWUDWHJLHV��WKH�QR�FXW�SRUWLRQV�RI�50=V�SUR�
YLGH�D�KLJKHU�OHYHO�RI�SURWHFWLRQ�DQG�LQ�
FUHDVH�VKDGH�LQ�DUHDV�ZKHUH�DSSOLHG���$V�D
UHVXOW��&ODVV�,,�VWUHDPV�ZLWK�D�QR�FXW�EDQG
FORVHVW�WR�WKH�VWUHDP��FRPELQHG�ZLWK�WKH
UHVWULFWLYH�KDUYHVW�]RQH�LQ�WKH�UHVW�RI�WKH
50=��VXSSO\�EHWWHU�VKDGH�WKDQ�WKH�DUHDV
ZKHUH�VHOHFWLYH�KDUYHVW�LV�DOORZHG�FORVH�WR
WKH�VWUHDP�HGJH���7KHUHIRUH��OHVV�SURWHFWLRQ
ZRXOG�EH�SURYLGHG�WR�&ODVV�,,�VWUHDPV
ZKHUH�WKH�LQWHULP�VWUDWHJ\�LV�LPSOHPHQWHG
DQG�WKLV�ZRXOG�DOVR�EH�WUXH�IRU�WKH�GHIDXOW
VWUDWHJ\�ZKHUH�UHGZRRG�WLPEHU�LV�IRXQG
RXWVLGH�WKH�+XPEROGW�:$$�IRU�VWUHDP�
EDQNV�ZLWK�VORSHV�OHVV�WKDQ����SHUFHQW��$V�D
UHVXOW��WKH�50=Vª�HIIHFWLYHQHVV�WR�SURYLGH
VKDGH�DORQJ�WKHVH�VSHFLILF�&ODVV�,,�VWUHDPV
FRXOG�EH�UHGXFHG��SRWHQWLDOO\�UHVXOWLQJ�LQ�DQ
LQFUHDVH�LQ�ZDWHU�WHPSHUDWXUH�LQ�ORFDOL]HG
DUHDV��VHH�6HFWLRQ��������+RZHYHU��WKH�ULVN�LV
UHGXFHG�EHFDXVH�&ODVV�,,�VWUHDPV�WHQG�WR�EH
VPDOOHU�WKHQ�&ODVV�,�VWUHDPV��DYHUDJLQJ
��IHHW�RI�DFWLYH�FKDQQHO����$V�D�UHVXOW�
VPDOOHU�VWUHDPV�FRXOG�EH�SDUWLDOO\�RU�IXOO\
VKDGHG�ZLWK�RYHUKDQJLQJ�VKUXEV�DQG�\RXQJ
WUHHV�WKDW�DUH�QRW�ODUJH�HQRXJK�WR�VKDGH
ODUJHU�VWUHDPV���$OVR��DV�GLVFXVVHG�DERYH��D
����VTXDUH�IRRW�EDVDO�DUHD�FDQRS\�FRYHU
DORQJ�WKHVH�VPDOOHU�VWUHDPV��ZLWK�WKH�WUHH
VLWH�GLVWULEXWLRQV�PHW��ZRXOG�OLNHO\�PDLQ�
WDLQ�DW�OHDVW�DQ����SHUFHQW�RYHUVWRU\�FDQ�
RS\��ZKLFK�LV�VLPLODU�WR�ROG�JURZWK�IRUHVWV�

7KH�LQWHULP�VWUDWHJ\�ZRXOG�EH�LPSOHPHQWHG
RQO\�IRU�WKH�ILUVW�WKUHH�\HDUV���3$/&2�KDV
SURMHFWHG�WLPEHU�KDUYHVW�IRU�WKH�ILUVW���
\HDUV�RI�WKH�+&3��VHH�7DEOH���������7KH

/RZHU�(HO��)UHVKZDWHU�&UHHN��(ON�5LYHU�
/DUDEHH�&UHHN��DQG�9DQ�'X]HQ�5LYHU�DUH
WKH�+8V�ZKHUH�WKH�ODUJHVW�SURSRUWLRQ�RI
KDUYHVW�ZRXOG�RFFXU�LQ�WKH�ILUVW����\HDUV�
$V�D�UHVXOW��LW�LV�OLNHO\�WKDW�WKH�ODUJHVW�SUR�
SRUWLRQ�RI�KDUYHVW�LQ�WKH�ILUVW�WKUHH�\HDUV
ZRXOG�DOVR�WDNH�SODFH�LQ�WKHVH�+8V���7KHUH�
IRUH��WKH�UHGXFHG�SURWHFWLRQ�RI�&ODVV�,,
VWUHDPV�XQGHU�WKH�LQWHULP�VWUDWHJ\�LV�OLNHO\
WKH�JUHDWHVW�LQ�WKHVH�+8V�

$GGLWLRQDO�ULSDULDQ�DFUHV�DUH�IRXQG�LQ
VWDQGV�RI�PDUEOHG�PXUUHOHW�FRQVHUYDWLRQ
DUHDV��00&$V��WKDW�ZRXOG�QRW�EH�KDU�
YHVWHG�XQGHU�WKLV�DOWHUQDWLYH��6HH�6HFWLRQ
��������$V�D�UHVXOW��WKH�DGGLWLRQDO�DFUHV�DUH
LQFOXGHG�XQGHU�FDWHJRU\�$���QR�KDUYHVW�
IRXQG�LQ�)LJXUH�������DQG�$SSHQGL[�7D�
EOH�-�����7KH�00&$V�ZRXOG�HQVXUH�FRP�
SOHWH�SURWHFWLRQ�RI�VKDGH�WKURXJK�WKH�SUHV�
HUYDWLRQ�RI�WKHVH�VWDQGV���7KH�00&$V�SUR�
YLGH�SURWHFWLRQ�LQ�WKH�(ON�5LYHU��9DQ�'X]HQ
5LYHU��/DZUHQFH�&UHHN��DQG�/RZHU�<DJHU
&UHHN�+8V�

$OWHUQDWLYH���ZRXOG�SURYLGH�PRUH�LP�
SURYHPHQW�RI�VKDGH�RQ�3$/&2�ODQG�ZLWK
WKH�LPSOHPHQWDWLRQ�RI�WKH�+&3�WKDQ�WKDW
SURYLGHG�IURP�)35V��SULRU�WR�FRKR�FRQVLG�
HUDWLRQV��DORQJ�&ODVV�,�DQG�,,�VWUHDPV
�)LJXUHV������D�DQG�E����,Q�WKH�ORQJ�WHUP����
\HDUV���WKH�)5(,*+76�PRGHO�SUHGLFWV�WKDW
PRVW�&ODVV�,�DQG�,,�50=V�WKDW�VXSSRUW�FRQL�
IHUV�ZLOO�EH�PDLQO\�FRPSRVHG�RI�PLG�
VXFFHVVLRQDO�DQG�ODWH�VHUDO�VWDJHV��ZLWK
PRVW�\RXQJ�IRUHVW�DQG�IRUHVW�RSHQ�VHUDO
VWDJHV�QR�ORQJHU�SUHVHQW��$SSHQGL[�7DEOH
-������$OO�ODWH�VHUDO�VWDJH�YHJHWDWLRQ�DQG
PRVW�PLG�VHUDO�VWDJH�YHJHWDWLRQ�DUH�FRQVLG�
HUHG�WR�EH�IXQFWLRQLQJ�DGHTXDWHO\�WR�SURYLGH
VKDGH�WR�&ODVV�,�DQG�,,�VWUHDPV��6HH�7DEOH
����������$V�D�UHVXOW��PRVW�RI�3$/&2ªV�UL�
SDULDQ�DUHDV�VKRXOG�PHHW�WKH�VKDGH�UH�
TXLUHPHQW�ZLWKLQ�WKH�OLIH�RI�WKH�+&3�

2YHUDOO��$OWHUQDWLYH���ZRXOG�EH�H[SHFWHG�WR
SURYLGH�VWUHDP�VKDGH�UHTXLUHG�WR�PDLQWDLQ
RU�LPSURYH�&ODVV�,�DQG�&ODVV�,,�VWUHDP�ZD�
WHU�WHPSHUDWXUHV�DORQJ�PRVW��LI�QRW�DOO��RI
3$/&2ªV�RZQHUVKLS�IRU�ERWK�WKH�GHIDXOW
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DQG�LQWHULP�VWUDWHJLHV��VHH�7DEOH���������
&ODVV�,�VWUHDPV�DOVR�SURYLGH�D�VDIHW\�PDU�
JLQ�VLPLODU�WR�$OWHUQDWLYH����EXW�QRW�DV�H[�
SDQVLYH��WKDW�ZRXOG�LQFUHDVH�SURWHFWLRQ�RI
VKDGH�LI�WKH�50=V�ZHUH�UHGXFHG�E\�XQFRQ�
WUROODEOH�IDFWRUV�VXFK�DV�EORZGRZQ��0RVW
&ODVV�,,�VWUHDPV�PHHW�WKH�UHTXLUHPHQWV
QHHGHG�WR�PDLQWDLQ�RU�LPSURYH�VKDGH�UH�
TXLUHPHQWV�GHVFULEHG�LQ�WKH�OLWHUDWXUH�
+RZHYHU��&ODVV�,,�VWUHDPV�ZLWK�FRQWLQXDO
VHOHFWLYH�KDUYHVW�FORVH�WR�WKH�VWUHDPEDQN
KDYH�D�JUHDWHU�SRWHQWLDO�WR�UHGXFH�WKH
50=ªV�HIIHFWLYHQHVV�LQ�SURYLGLQJ�VKDGH�
6XFK�VHOHFWLYH�KDUYHVW�ZRXOG�RFFXU�XQGHU
ERWK�WKH�LQWHULP�DQG�WKH�GHIDXOW�VWUDWHJLHV
RXWVLGH�RI�WKH�+XPEROGW�:$$�LQ�UHGZRRG
WLPEHU�W\SHV�ZLWK�VORSHV�OHVV�WKDQ
���SHUFHQW��$OVR��WKHUH�LV�XQFHUWDLQW\�DV�WR
KRZ�HIIHFWLYH�WKH�LQWHULP�50=V�ZLOO�EH�LQ
SURYLGLQJ�VKDGH�LI�WKH�WDUJHW�WUHH�VL]H�GLV�
WULEXWLRQV�DUH�QRW�PHW���$ORQJ�VPDOOHU
VWUHDPV��SDUWLDO�DQG�IXOO�VKDGH�FDQ�EH�SUR�
YLGHG�E\�\RXQJ�WUHHV�DQG�RYHUKDQJLQJ
VKUXEV��DV�GLVFXVVHG�DERYH��DQG�PRVW�ODUJHU
VWUHDPV�DUH�JXDUDQWHHG�D����IRRW�QR�
KDUYHVW�]RQH��VR�WKLV�LVVXH�LV�OHVV�RI�D�FRQ�
FHUQ��:KHUH�LPSOHPHQWHG��VLWH�VSHFLILF
HYDOXDWLRQV�DQG�SUHVFULSWLRQV�GHYHORSHG
IURP�ZDWHUVKHG�DQDO\VLV�DQG�WUHQG�PRQL�
WRULQJ�VKRXOG�SURYLGH�VXIILFLHQW�LQIRUPDWLRQ
WR�SURWHFW�VKDGH�DORQJ�DOO�VWUHDPV�

$/7(51$7,9(����3523(57<�:,'(�6(/(&7,9(
+$59(67�

$OWHUQDWLYH���ZRXOG�SURYLGH�IXOO�SURWHFWLRQ
RI�VWUHDP�VKDGH�WKURXJK�WKH�GHVLJQDWHG
����IRRW�QR�KDUYHVW�50=�EXIIHUV�RQ�&ODVV�,
VWUHDPV������IRRW�QR�KDUYHVW�EXIIHUV�RQ
&ODVV�,,�VWUHDPV��DQG�����IRRW�QR�KDUYHVW
EXIIHUV�RQ�&ODVV�,,,�VWUHDPV���7KHVH�EXIIHUV
DUH�PHDVXUHG�KRUL]RQWDOO\�IURP�WKH�&0=�
7LPEHU�KDUYHVW�FRXOG�RFFXU�DIWHU�D�ZDWHU�
VKHG�DQDO\VLV�ZDV�FRPSOHWHG�DQG�VLWH�
VSHFLILF�KDUYHVW�SUHVFULSWLRQV�ZHUH�GHYHO�
RSHG�RQ�D�VLWH�VSHFLILF�ULSDULDQ�VFDOH�WKDW
LGHQWLILHV�VWUHDP�FRQGLWLRQV���)RU�WKH�SXU�
SRVH�RI�PRGHOLQJ�ZLWKLQ�WKLV�DOWHUQDWLYH��QR�
KDUYHVW�EXIIHUV�IRU�&ODVV�,�VWUHDPV�DUH
����IHHW��IRU�&ODVV�,,�VWUHDPV�DUH����IHHW�

DQG�IRU�&ODVV�,,,�VWUHDPV�DUH����IHHW�
:LWKLQ�WKH�KDUYHVWDEOH�SRUWLRQ�RI�WKH
VWUHDP�EXIIHUV��WKH�VDPH�VHOHFWLYH�KDUYHVW
SUHVFULSWLRQ�DV�WKH�RXWHU�EDQG�RI�&ODVV�,
VWUHDPV�LQ�$OWHUQDWLYH���GHIDXOW�VWUDWHJ\
�����VTXDUH�IRRW�EDVDO�DUHD�SUHVFULSWLRQ�
ZRXOG�EH�DOORZHG���$V�D�UHVXOW��FRPSOHWH
SURWHFWLRQ�RI�VKDGH�ZRXOG�EH�PDLQWDLQHG�IRU
&ODVV�,�VWUHDPV�LI�WKLV�KDUYHVW�VWUDWHJ\�ZDV
LPSOHPHQWHG���7KH�SRWHQWLDO�UHGXFHG�VL]H�RI
WKH�QR�KDUYHVW�50=V�DORQJ�WKH�&ODVV�,,�DQG
,,,�VWUHDPV�VKRXOG�VWLOO�DIIRUG�VXIILFLHQW�SUR�
WHFWLRQ�WR�SURYLGH�IRU�DOO�VKDGH�UHTXLUH�
PHQWV�EHFDXVH�RI�WKH�FRPELQDWLRQ�RI�D�QR�
FXW�EDQG�DQG�WKH�UHVWULFWLYH�KDUYHVW��DV�ZHOO
DV�WKH�VLWH�VSHFLILF�HYDOXDWLRQ�WKURXJK�ZD�
WHUVKHG�DQDO\VLV�

7KH�ROG�JURZWK�DQG�UHVLGXDO�VWDQGV�SOXV
WKHLU�����IRRW�EXIIHU�DUH�DOO�UHSUHVHQWHG�LQ
)LJXUH�������DQG�$SSHQGL[�7DEOH�-���XQGHU
FDWHJRU\�$¦QR�KDUYHVW���([FHSW�IRU�$OWHU�
QDWLYH����WKH�XSSHU�HQG�RI�WKH�UDQJH�RI�WKH
50=�ZLGWKV���WKLV�DOWHUQDWLYH�KDV�WKH�PRVW
QR�FXW�50=V�DPRQJ�WKH�DOWHUQDWLYHV��$OVR�
$OWHUQDWLYH����VLPLODU�WR�$OWHUQDWLYHV���DQG
���KDV�D�UHGXFWLRQ�RI�\RXQJ�IRUHVW�DQG�IRUHVW
RSHQ�VWDQGV�DQG�DQ�LQFUHDVH�LQ�PLG�DQG�ODWH
VHUDO�VWDQGV�DV�WKH�WUHHV�ZLWKLQ�50=V�PD�
WXUH��VHH�$SSHQGL[�7DEOH�-����

$OWHUQDWLYH���ZRXOG�XOWLPDWHO\�SURYLGH�WKH
VHFRQG�PRVW�50=�SURWHFWLRQ�RYHUDOO�DIWHU
$OWHUQDWLYH���ZLWK�WKH�XSSHU�HQG�RI�WKH
UDQJH�50=�ZLGWKV��VHH�)LJXUHV������D��E��F��
,W�ZRXOG��PDLQWDLQ�DGHTXDWH�VKDGH�FRPSD�
UDEOH�WR�ROG�JURZWK�WKURXJKRXW�3$/&2ªV
RZQHUVKLS�DQG�ZRXOG�SURYLGH�IRU�D�VDIHW\
PDUJLQ�WKDW�LV�DOPRVW�HTXLYDOHQW�WR�$OWHU�
QDWLYH���IRU�XQFRQWUROODEOH�IDFWRUV�VXFK�DV
EORZGRZQ���$V�D�UHVXOW��WKLV�DOWHUQDWLYH
ZRXOG�SURYLGH�WKH�FRPSOHWH�VKDGH�QHHGHG
IRU�WKH�DTXDWLF�HQYLURQPHQW��VHH�6HF�
WLRQ������

$/7(51$7,9(�����������$&5(�12�+$59(67
5(6(59(�

$OWHUQDWLYH���50=V�IRU�&ODVV�,��,,��DQG�,,,
VWUHDPV�LQ�WKH�3$/&2�+&3�SODQQLQJ�DUHD
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ZRXOG�IROORZ�WKH�VDPH�EXIIHU�UHTXLUHPHQWV
DQG�KDUYHVW�UHVWULFWLRQV�DV�$OWHUQDWLYH���
$V�D�UHVXOW��WKH�VDPH�HIIHFWV�ZRXOG�EH�DQ�
WLFLSDWHG��WKH�GHIDXOW�DQG�LQWHULP�VWUDWHJ\
50=V�ZRXOG�SURYLGH�KLJK�SURWHFWLRQ�RI
VWUHDP�VKDGH�RQ�&ODVV�,�VWUHDPV�DQG�PRVW�
LI�QRW�DOO��VWUHDP�VKDGH�RQ�&ODVV�,,��VHH�7D�
EOH�����������&ODVV�,,,�VWUHDPV�DUH�LQWHUPLW�
WHQW�RU�HSKHPHUDO�DQG��WKHUHIRUH��GR�QRW
UHTXLUH�VWUHDP�VKDGH�SURWHFWLRQ���$OVR��WKH
�������DFUH�5HVHUYH�ZRXOG�SURYLGH�FRP�
SOHWH�SURWHFWLRQ�RI�VWUHDP�VKDGH�IRU�DOO
VWUHDP�FODVVHV���7KH�+8V�WKDW�JDLQ�WKH
PRVW�SURWHFWLRQ�IURP�WKH�5HVHUYH�LQFOXGH
(ON�5LYHU��/RZHU�<DJHU��0LGGOH�<DJHU�
1RUWK�<DJHU��/DZUHQFH��DQG�6DOPRQ�&UHHN�

6LPLODU�WR�$OWHUQDWLYHV�������DQG����WKH
)5(,*+76�PRGHO�SUHGLFWV�WKH�UHHVWDE�
OLVKPHQW�RI�VXLWDEOH�FDQRS\�FRYHU�RYHU�WKH
PLGWHUP�WR�SURYLGH�DGHTXDWH�VWUHDP�VKDGH
RYHU�PRVW�VWUHDPV��$SSHQGL[�7DEOH�-����
0RVW�RI�WKH�RSHQ�IRUHVW�DQG�\RXQJ�IRUHVW
VXFFHVVLRQDO�VWDJHV�DUH�PDWXULQJ��DQG�QR
QHZ�KDUYHVW�LV�WDNLQJ�SODFH���7KLV�LPSURY�
LQJ�WUHQG�LV�PDLQWDLQHG�RYHU�WKH�ORQJ�WHUP�

,Q�VXPPDU\��$OWHUQDWLYH���ZRXOG�EH�H[�
SHFWHG�WR�SURYLGH�VWUHDP�VKDGH�UHTXLUHG�WR
PDLQWDLQ�RU�LPSURYH�&ODVV�,�DQG�,,�VWUHDP�
ZDWHU�WHPSHUDWXUHV�LQ�PRVW��LI�QRW�DOO��RI
WKH�SODQQLQJ�DUHD���7KH�50=V�ORFDWHG
ZLWKLQ�WKH�5HVHUYH�ZRXOG�KDYH�KLJK�WR
FRPSOHWH�SURWHFWLRQ�RI�VWUHDP�VKDGH��VHH
7DEOH���������

/:'�5HFUXLWPHQW
7KH�DSSUR[LPDWH�OHYHO�RI�SURWHFWLRQ�IRU
/:'�UHFUXLWPHQW�FDQ�EH�HVWLPDWHG�EDVHG
RQ�EXIIHU�ZLGWK�DQG�SUHVFULSWLRQV�IRU�OHDYH
WUHHV�ZLWKLQ�WKH�EXIIHU���%XIIHU�ZLGWK�GH�
WHUPLQHV�WKH�DUHD�IURP�ZKLFK�SRWHQWLDO
VRXUFH�WUHHV�FDQ�FRQWULEXWH�/:'��DQG�SUH�
VFULSWLRQV�GHWHUPLQH�KRZ�PXFK�RI�WKLV�SR�
WHQWLDO�PDWHULDO�UHPDLQV�DIWHU�WLPEHU�KDU�
YHVW��0XUSK\����������)XOO�UHFUXLWPHQW�RI
/:'�E\�WRSSOLQJ��ZLQGWKURZ��RU�VWUHDP
XQGHUFXWWLQJ�ZLOO�JHQHUDOO\�RFFXU�LI�QR�
KDUYHVW�ULSDULDQ�EXIIHUV�RI�RQH�VLWH�
SRWHQWLDO�WUHH�KHLJKW�DUH�UHWDLQHG��VHH�)LJ�

XUH������E����$Q�H[FHSWLRQ�WR�WKLV�PD\�RFFXU
LQ�VHFRQG�JURZWK�VWDQGV�ZKHUH�KDUGZRRGV
KDYH�H[FOXGHG�UHJHQHUDWLRQ�RI�FRQLIHURXV
WUHHV�OHDGLQJ�WR�WKH�GHSOHWLRQ�RI�ODUJH�VL]H
FODVVHV�RI�GHEULV��6SHQFH�HW�DO���������

5HFHQW�SUDFWLFHV�XQGHU�)35�EXIIHUV��EHIRUH
FRKR�FRQVLGHUDWLRQV��GR�QRW�PDLQWDLQ�FRP�
SOHWH��/:'�UHFUXLWPHQW�SRWHQWLDO�WR�WKH
VWUHDP�FKDQQHO�EHFDXVH�WKH�EXIIHUV�DUH�OHVV
WKDQ�RQH�VLWH�SRWHQWLDO�WUHH�KHLJKW��DQG�UH�
PRYDO�RI�FRQLIHUV�LV�DOORZHG�ZLWKLQ�WKH�50=
�L�H���:/3=���VHH�)LJXUHV������D��E��DQG�F
DQG�7DEOH�����������0XUSK\��������DQDO\]HG
WKH�HIIHFWLYHQHVV�RI�&DOLIRUQLDªV�ULSDULDQ
EXIIHUV�EDVHG�RQ�EXIIHU�ZLGWKV�DQG�OHDYH
WUHH�UHTXLUHPHQWV�DORQJ�ILVK�EHDULQJ
VWUHDPV�DQG�FRQFOXGHG�WKDW�WKH�SHUFHQWDJH
RI�/:'�VRXUFH�WUHHV�UHPDLQLQJ�LQ�WKH�UL�
SDULDQ�]RQH�DIWHU�KDUYHVW�ZDV�DSSUR[L�
PDWHO\����SHUFHQW�RI�IXOO�/:'�UHFUXLWPHQW
SRWHQWLDO��ZKHQ�RQO\�PLQLPXP�&DOLIRUQLD
)35�VWDQGDUGV�DUH�IROORZHG���7KHVH�YDOXHV
LQGLFDWH�VXEVWDQWLDO�UHGXFWLRQ�LQ�ORQJ�WHUP
DELOLW\�RI�WKH�50=�WR�SURYLGH�ZRRG�WR�WKH
VWUHDP�FKDQQHO�XQGHU�&DOLIRUQLD�)35V
�ZLWKRXW�LQFOXGLQJ�FRKR�FRQVLGHUDWLRQV��
7KHUH�LV�QR�SURYLVLRQ�IRU�UHFUXLWPHQW�RI
ZRRG�LQWR�&ODVV�,,,�VWUHDPV���,Q�&ODVV�,,,
VWUHDPV��KRZHYHU��/:'�VL]H�QHFHVVDU\�WR
SURYLGH�IXQFWLRQ�LV�PXFK�VPDOOHU���+RZHYHU�
WKH�JXLGHOLQHV�RI�FRKR�FRQVLGHUDWLRQV��&')�
����E��LQFUHDVH�SURWHFWLRQ�RI�/:'�UHFUXLW�
PHQW�LQ�DUHDV�ZKHUH�LQVWUHDP�/:'�LV�GHIL�
FLHQW�

$OWHUQDWLYH����1R�$FWLRQ�1R�3URMHFW�
$V�QRWHG�LQ�6HFWLRQ�����DQG�LQWURGXFHG�XQ�
GHU�WKH�VXE�VHFWLRQ�DERYH�UHJDUGLQJ�VKDGH�
WKH�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
GLIIHUV�XQGHU�&(4$�DQG�1(3$��)RU�&(4$�
WKH�1R�$FWLRQ�DOWHUQDWLYH�LV�QRW�SURMHFWHG
LQWR�WKH�ORQJ�WHUP�IXWXUH��,Q�WKH�VKRUW�WHUP�
FRQIRUPDQFH�ZLWK�WKH�)35V��WKH�IHGHUDO�DQG
&DOLIRUQLD�(6$V��DQG�RWKHU�IHGHUDO�DQG
VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D�7+3�DQG�VLWH�
VSHFLILF�EDVLV���$�ZLGH�YDULHW\�RI�PLWLJDWLRQ
PHDVXUHV�WDLORUHG�WR�ORFDO�FRQGLWLRQV�LV�DS�
SOLHG�ZLWK�WKH�SXUSRVH�RI�DYRLGLQJ�VLJQLIL�
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FDQW�HQYLURQPHQWDO�HIIHFWV�DQG�WDNH�RI
OLVWHG�VSHFLHV���&RQVHTXHQWO\��PRVW�VLJQLIL�
FDQW�HQYLURQPHQWDO�HIIHFWV�RI�LQGLYLGXDO
7+3V�DUH�H[SHFWHG�WR�EH�PLWLJDWHG�WR�D�OHYHO
RI�OHVV�WKDQ�VLJQLILFDQW�WKURXJK�LPSOHPHQ�
WDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW�DOWHUQD�
WLYH�

$V�QRWHG�LQ�6HFWLRQ�����DQG�XQGHU�WKH�VXE�
VHFWLRQ�DERYH�UHJDUGLQJ�VKDGH��WKH�1(3$
HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�DOWHUQDWLYH�FRQ�
VLGHUV�WKH�LPSOHPHQWDWLRQ�RI�ZLGH��QR�
KDUYHVW�50=V��DV�ZHOO�DV�UHVWULFWLRQV�RQ�WKH
KDUYHVW�RI�ROG�JURZWK�UHGZRRG�IRUHVW�WR
PRGHO�FRQGLWLRQV�RYHU�WKH�VKRUW�DQG�ORQJ
WHUP��5DQJHV�RI�50=V�DUH�FRQVLGHUHG�TXDOL�
WDWLYHO\�EHFDXVH�LW�LV�H[SHFWHG�WKDW�DGH�
TXDWH�EXIIHU�ZLGWKV�FRXOG�YDU\�DV�D�UHVXOW�RI
GLYHUVH�FRQGLWLRQV�RQ�3$/&2�ODQGV�

8QGHU�$OWHUQDWLYH����QR�DFTXLVLWLRQ�RU
WUDQVIHU�RI�ODQGV�ZRXOG�RFFXU��)RU�WKH�SXU�
SRVH�RI�PRGHOLQJ�ZLWKLQ�WKLV�DOWHUQDWLYH��QR�
KDUYHVW�50=V�IRU�&ODVV�,�VWUHDPV�UDQJH
EHWZHHQ�����DQG�����IHHW��&ODVV�,,�VWUHDPV
UDQJH�EHWZHHQ����DQG�����IHHW��DQG�&ODVV
,,,�VWUHDPV�UDQJH�EHWZHHQ����DQG�����IHHW�
7KHVH�50=V�DUH�PHDVXUHG�KRUL]RQWDOO\
IURP�WKH�HGJH�RI�WKH�FKDQQHO�PLJUDWLRQ�]RQH
RU�WKH�YHJHWDWLRQ�WUDQVLWLRQ�OLQH�

50=V�SURYLGHG�E\�$OWHUQDWLYH���IRU�&ODVV�,
VWUHDPV��ZKLFK�HTXDO�RQH�WR�WZR�VLWH�
SRWHQWLDO�WUHH�OHQJWKV�ZKHQ�FRQVLGHULQJ
ERWK�HQGV�RI�WKH�UDQJH��PHHW�RU�H[FHHG�WKH
ZLGWKV�UHFRPPHQGHG�LQ�WKH�OLWHUDWXUH�IRU
IXOO�/:'�UHFUXLWPHQW��ZKLFK�LV�RQH�VLWH�
SRWHQWLDO�WUHH�OHQJWK����50=V�IRU�&ODVV�,,
VWUHDPV�DUH�HTXLYDOHQW�WR�ZKDW�LV�UHFRP�
PHQGHG�LQ�OLWHUDWXUH�ZKHQ�FRQVLGHULQJ�WKH
XSSHU�HQG�RI�WKH�UDQJH�DQG��WKHUHIRUH�
ZRXOG�SURYLGH�FRPSOHWH�SURWHFWLRQ�RI�IXWXUH
/:'�ORDGLQJ���7KH�ORZHU�HQG�RI�WKH�UDQJH
IRU�50=�ZLGWKV�SURYLGHG�WR�SURWHFW�&ODVV�,,
VWUHDPV�ZRXOG�UHFUXLW�DSSUR[LPDWHO\���
SHUFHQW�RI�WKH�/:'�DYDLODEOH�IURP�ULSDULDQ
VRXUFHV��0F'DGH�HW�DO�����������&ODVV�,,,
VWUHDPV�ZRXOG�UHFUXLW�DSSUR[LPDWHO\����WR
���SHUFHQW�RI�WKH�/:'�DYDLODEOH�IURP�UL�
SDULDQ�VRXUFHV�IRU�WKH�ORZHU�DQG�XSSHU

UDQJHV�RI�WKH�50=�ZLGWKV��UHVSHFWLYHO\
�0F'DGH�HW�DO�����������)RU�ERWK�&ODVV�,,
VWUHDPV�ZLWK�DQ�50=�ZLGWK�RI����IHHW�DQG
&ODVV�,,,�VWUHDPV�ZLWK�D�ZLGWK�UDQJLQJ�EH�
WZHHQ����DQG�����IHHW��D�ODUJH�SURSRUWLRQ
EXW�QRW�DOO�RI�WKH�UHFUXLWPHQW�SRWHQWLDO
ZRXOG�EH�UHWDLQHG��7KH�VL]H�RI�WKH�/:'
QHHGHG�IRU�&ODVV�,,,�VWUHDPV�WR�IXQFWLRQ�
DQG�WR�D�OHVVHU�H[WHQW�IRU�&ODVV�,,�VWUHDPV�
LV�VXEVWDQWLDOO\�OHVV�WKDQ�&ODVV�,�VWUHDPV�
7KH�50=V�SURYLGHG�ZRXOG�HQVXUH�WKDW
/:'�UHFUXLWPHQW�SRWHQWLDO�ZRXOG�EH�PDLQ�
WDLQHG�IRU�&ODVV�,�DQG�&ODVV�,,�VWUHDPV
�ZLWK�WKH�����IRRW�50=�ZLGWKV��DQG�PRVW�RI
WKH�SURWHFWLRQ�IRU�&ODVV�,,��ZLWK�WKH����IRRW
50=�ZLGWK��DQG�&ODVV��,,,�VWUHDPV�RYHU�WKH
ORQJ�WHUP���2Q�WKH�XSSHU�HQG�RI�WKH�UDQJH�RI
50=�ZLGWKV�IRU�&ODVV�,�VWUHDPV��WKLV�DOWHU�
QDWLYH�DOVR�SURYLGHV�D�VDIHW\�PDUJLQ�WR�RII�
VHW�ULVNV�RI�WKH�50=V�EORZLQJ�GRZQ�DOO�DW
RQFH�DQG��WKHUHIRUH��HQVXUHV�/:'�LQSXW
UDWHV�RYHU�WKH�ORQJ�WHUP�

,Q�$SSHQGL[�7DEOH�-���DQG�$SSHQGL[�)LJ�
XUHV�-��D�DQG�E��D����\HDU�ROG�VWDQG�GH�
VFULEHG�LQ�$SSHQGL[�.�RI�3$/&2ªV�6<3
�������ZDV�XVHG�WR�FRPSDUH�H[SHFWHG�GHQVL�
WLHV�RI�WUHHV�OHIW�LQ�D�PDWXUH�ULSDULDQ�VWDQG
DPRQJ�WKH�DOWHUQDWLYHV��7KLV�PRGHOHG�VWDQG
LV�XVHG�IRU�FRPSDUDWLYH�SXUSRVHV���7KH�VLWH
FODVV�DQG�WLPEHU�W\SH�IRXQG�ZLWKLQ�D�VLWH�
VSHFLILF�50=�ZLOO�GHWHUPLQH�ZKHWKHU�PRUH
RU�OHVV�WUHHV�RI�GLIIHUHQW�VL]H�FODVV�GLVWULEX�
WLRQV�RFFXU�LQ�DQ�LQGLYLGXDO����\HDU�ROG
VWDQG���)RU�WKH�SXUSRVH�RI�WKHVH�FRPSDUL�
VRQV��GEK�FODVVHV����WR��������WR�����DQG����
LQFKHV�ZHUH�FRQVLGHUHG�FDSDEOH�RI�IXQF�
WLRQLQJ�DV�NH\�SLHFHV�LI�UHFUXLWHG�LQWR�D
&ODVV�,�VWUHDP���7KHVH�FRPSDULVRQV�DUH
EDVHG�RQ�DQ�DYHUDJH�VWUHDP�ZLGWK�RI����IHHW
�%LVVRQ�HW�DO�����������)RU�&ODVV�,,�VWUHDPV�
GEK�FODVVHV�FRQVLGHUHG�FDSDEOH�RI�IXQFWLRQ�
LQJ�DV�NH\�SLHFHV�EHJLQ�DW����LQFKHV���7KHVH
FRPSDULVRQV�ZHUH�EDVHG�RQ�DQ�DYHUDJH
VWUHDP�ZLGWK�RI���IHHW���0F'DGH�HW�DO�
�������DVVHVVHG�SHUFHQW�FRQWULEXWLRQ�RI
/:'�IURP�VHOHFWHG�GLVWDQFH�FDWHJRULHV
�)LJXUH������E��DQG�WKLV�DVVHVVPHQW�ZDV
XVHG�WR�GHWHUPLQH�FXPXODWLYH�SHUFHQW�RI
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/:'�UHFUXLWPHQW��XVLQJ�WKHLU�PDWXUH�FRQL�
IHU�FXUYH����%DVHG�RQ�WKLV�DQDO\VLV��LI�QR
KDUYHVW�RFFXUUHG��WKHUH�ZRXOG�EH�����SHU�
FHQW�RI�/:'�VRXUFH�WUHHV�UHPDLQLQJ�LQ�WKH
ULSDULDQ�]RQH�DORQJ�&ODVV�,�DQG�PRVW�&ODVV
,,�VWUHDPV�

7KH�(%$,�IRU�/:'��ZKLFK�WDNHV�LQWR�FRQ�
VLGHUDWLRQ�ERWK�EXIIHU�ZLGWK�DQG�WKH�PDQ�
DJHPHQW�DFWLYLWLHV�WKDW�RFFXU�ZLWKLQ�WKH
EXIIHU��VKRZV�WKDW�WKH�XSSHU�UDQJH�RI�50=
EXIIHU�ZLGWKV�LQ�WKLV�DOWHUQDWLYH�SURYLGHV
WKH�KLJKHVW�OHYHO�RI�SURWHFWLRQ�RYHUDOO�IRU
IXWXUH�UHFUXLWPHQW�RI�/:'��VHH�7DEOH�����
���DQG�)LJXUH����������7KH�ORZHU�UDQJH�XQ�
GHU�WKLV�DOWHUQDWLYH�SURYLGHV�FORVH�WR�WKH
VDPH�OHYHO�RI�SURWHFWLRQ�DV�$OWHUQDWLYH���
%RWK�$OWHUQDWLYH���ORZHU�UDQJH�50=�ZLGWK
DQG�$OWHUQDWLYH���50=V�KDYH�D�ODUJH�SUR�
SRUWLRQ�RI�QR�KDUYHVW�WUHHV��VHH�$OWHUQD�
WLYH������$OWHUQDWLYH����&ODVV�,,�VWUHDPV
�ZLWK�ORZHU�UDQJH�50=�ZLGWKV��DOVR�SURYLGH
FRPSOHWH�SURWHFWLRQ�ZKHUH�VWUHDPV�IORZ
WKURXJK�RFFXSLHG�PDUEOHG�PXUUHOHW�VWDQGV�
1RW�DOO�PDUEOHG�PXUUHOHW�VWDQGV�DUH�FXU�
UHQWO\�LGHQWLILHG�DQG��WKHUHIRUH��LQFOXGHG�LQ
WKH�(%$,�DQDO\VLV���$OWHUQDWLYH���DOVR�KDV
DGGLWLRQDO�SURWHFWLRQ�SURYLGHG�WR�VWUHDPV
WKDW�IORZ�WKURXJK�QR�KDUYHVW�ROG�JURZWK
DQG�UHVLGXDO�VWDQGV��DV�ZHOO�DV�DGGLWLRQDO
EXIIHUV�WKDW�VXUURXQG�VWDQGV��VHH�$OWHUQD�
WLYH���IRU�PRUH�FRPSOHWH�GLVFXVVLRQ�RQ�SUR�
WHFWLRQ�PHDVXUHV�IRU�/:'��

8QGHU�FXUUHQW�FRQGLWLRQV�����SHUFHQW��VHH
7DEOH��������RI�WKH�ULSDULDQ�DFUHV�RQ�3$/&2
RZQHUVKLS�LV�GRPLQDWHG�E\�IRUHVW�RSHQLQJV�
\RXQJ�IRUHVW��DQG�KDUGZRRGV��WKXV��WKH
TXDOLW\�RI�/:'�LQSXW�ZRXOG�EH�OHVV�WKDQ
RSWLPXP�XQWLO�WKHVH�DUHDV�JURZ�WR�D�FRQL�
IHU�GRPLQDWHG�VWDWH�WKDW�KDV�WUHHV�RI�D�VXI�
ILFLHQW�VL]H�WR�SURYLGH�/:'�UHFUXLWPHQW��VHH
7DEOH�����������8QGHU�WKLV�DOWHUQDWLYH�
\RXQJ�VXFFHVVLRQDO�'RXJODV�ILU�DQG�UHGZRRG
VWDQGV�DQG�KDUGZRRG�GRPLQDWHG�VWDQGV
ZRXOG�EH�H[SHFWHG�WR�WDNH�ORQJHU�WR�UHFRYHU
WKDQ�VWDQGV�WKDW�KDYH�VRPH�OHYHO�RI�KXPDQ
LQWHUYHQWLRQ�WR�DFFHOHUDWH�WUHH�JURZWK��H�J��
UHPRYDO�RI�KDUGZRRGV�DQG�WKLQQLQJ�RI�FRQL�

IHUV�WR�PLQLPL]H�FRPSHWLWLRQ����7KH�UDWH�RI
JURZWK�IRU�'RXJODV�ILU�DQG�UHGZRRG�WUHHV�LV
JUHDWO\�UHGXFHG�ZKHQ�WUHHV�KDYH�WR�FRPSHWH
ZLWK�HDFK�RWKHU�DQG�RU�ZLWK�KDUGZRRG
WUHHV�

8QGHU�WKLV�DOWHUQDWLYH��DOO�ROG�JURZWK
VWDQGV�IRXQG�LQ�WKH�50=�ZRXOG�EH�SUH�
VHUYHG��PDLQWDLQLQJ�RSWLPXP�/:'�UH�
FUXLWPHQW�SRWHQWLDO���)RUW\�ILYH�SHUFHQW�RI
WKH�ULSDULDQ�DFUHV�RQ�3$/&2�RZQHUVKLS�LV
GRPLQDWHG�E\�PLG�VHUDO�IRUHVW�����WR���
\HDUV�ROG���VHH�7DEOH����������&XUUHQWO\��RQO\
VRPH�RI�WKH�PLG�VHUDO�WUHHV�DUH�ODUJH
HQRXJK�WR�IXQFWLRQ�DV�/:'�GHSHQGLQJ�RQ
WKH�VL]H�RI�WKH�VWUHDP��%LOE\�DQG�:DUG�
��������$ORQJ�VPDOOHU�VWUHDPV�D�ODUJHU�SUR�
SRUWLRQ�RI�WKH�DYDLODEOH�WUHHV�LQ�D�PLG�VHUDO
VWDQG�ZRXOG�IXQFWLRQ��LI�UHFUXLWHG��0LG�
VXFFHVVLRQDO�UHGZRRG�WUHHV��EHFDXVH�RI�WKHLU
IDVWHU�JURZWK�UDWH��DUH�H[SHFWHG�WR�JURZ�WR
OHYHOV�VXIILFLHQW�WR�SURYLGH�IRU�ORQJ�WHUP
UHFUXLWPHQW�RI�/:'�IRU�PRVW�VWUHDPV�GXU�
LQJ�WKH�OLIHWLPH�RI�WKH�+&3���'RXJODV�ILU
VWDQGV�ZRXOG�QRW�EH�H[SHFWHG�WR�UHFRYHU�DV
TXLFNO\�EHFDXVH�RI�WKHLU�VORZHU�JURZWK�UDWH�
7KH�)5(,*+76�PRGHO�SUHGLFWV�WKDW�PRVW
50=V�WKDW�VXSSRUW�FRQLIHUV�ZRXOG�EH�SUH�
GRPLQDQWO\�PLG�VXFFHVVLRQDO��IROORZHG�E\
ODWH�VHUDO��LQ�WKH�ORQJ�WHUP��ZLWKLQ�WKH�OLIH�
WLPH�RI�WKH�+&3���$SSHQGL[�7DEOH�-������

5HGZRRG�DQG�'RXJODV�ILU�ODWH�VHUDO�VWDQGV
ZRXOG�QRW�OLNHO\�KDYH�HQRXJK�ODUJH�WUHHV�WR
SURYLGH�IRU�VWDEOH�/:'�LQ�ODUJHU�VWUHDPV
DQG�ULYHUV��7KHVH�ZDWHU�ERGLHV�PD\�UHTXLUH
UHFUXLWDEOH�WUHHV�DV�JUHDW�DV����LQFKHV�GEK
�DW�D�PLQLPXP��WR�EH�FRQVLGHUHG�NH\�SLHFHV
IRU�ORQJ�WHUP�FRQWULEXWLRQV�WR�DTXDWLF�KDEL�
WDW��VHH�6HFWLRQ�������RWKHUZLVH��WKH\�DUH�DW
ULVN�RI�IORDWLQJ�DZD\�LQ�ODUJH�IORRG�HYHQWV�
7R�SURYLGH�D�FRQWH[W�IRU�FRPSDUDWLYH�SXU�
SRVHV��LQ�WKH����\HDU�ROG�VWDQG�GHVFULEHG�LQ
$SSHQGL[�-��VHH�$SSHQGL[�)LJXUH�-��D���DS�
SUR[LPDWHO\�WKUHH�WUHHV�����LQFKHV�LQ�GLDPH�
WHU��ZRXOG�EH�IRXQG�SHU�����IHHW�RI�WKH
VWUHDP�ZLWKLQ�����IHHW�IURP�WKH�&0=���,Q
RQH�H[DPSOH�RI�DQ�ROG�JURZWK�VWDQG��DS�
SUR[LPDWHO\����WUHHV�����LQFKHV�LQ�GLDPHWHU�
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ZRXOG�EH�IRXQG�SHU�����IHHW�RI�WKH�VWUHDP
ZLWKLQ�����IHHW�RI�WKH�&0=��EDVHG�RQ�D�����
VTXDUH�IRRW�EDVDO�DUHD�����73$��ZLWK�DQ�DY�
HUDJH�GLDPHWHU�WUHH�RI����LQFKHV�
�'LOOZRUWK����������7KH�ORZHU�WKH�QXPEHU�RI
UHFUXLWDEOH�ODUJH�WUHHV�WKH�ORZHU�WKH
FKDQFHV�IRU�ODUJH�WUHH�UHFUXLWPHQW���,Q�DGGL�
WLRQ��WKH�WUHHV�IRXQG�ZLWKLQ�ODWH�VHUDO
VWDQGV��ZKHUH�WUHHV�KDYH�QRW�\HW�UHDFKHG
VHQHVFHQFH��ZRXOG�QRW�EH�H[SHFWHG�WR�EH
UHFUXLWHG�IURP�WUHH�PRUWDOLW\��EXW�ZRXOG�EH
UHFUXLWHG�DV�D�UHVXOW�RI�VWUHDPEDQN�XQGHU�
FXWWLQJ��EORZGRZQ��RU�LQFLGHQWDO�UHFUXLW�
PHQW�IURP�PDVV�ZDVWLQJ�HYHQWV���:LWKLQ�DQ
ROG�JURZWK�VWDQG��KRZHYHU��WKHUH�LV�WKH
DGGHG�FRPSRQHQW�RI�WUHH�PRUWDOLW\��ZKLFK
ZRXOG�SURYLGH�DQ�DGGLWLRQDO�UHFUXLWPHQW
VRXUFH�

2YHUDOO��$OWHUQDWLYH���ZRXOG�EH�H[SHFWHG�WR
KDYH�D�SRVLWLYH�HIIHFW�RQ�/:'�UHFUXLWPHQW
SRWHQWLDO�RYHU�WKH�ORQJ�WHUP��VHH�7DEOH�����
������/:'�UHFUXLWPHQW�SRWHQWLDO�ZRXOG�EH
PDLQWDLQHG�ZKHUH�VXIILFLHQW�OHYHOV�DUH�DO�
UHDG\�DYDLODEOH���:LWKLQ�3$/&2ªV�RZQHU�
VKLS��KRZHYHU��WKHUH�DUH�VRPH�DUHDV�ZKHUH
DGGLWLRQDO�WLPH��EH\RQG�WKH�OLIH�VSDQ�RI�WKH
+&3��ZRXOG�EH�UHTXLUHG�EHIRUH�HQRXJK�UH�
FUXLWDEOH�ODUJH�WUHHV�ZRXOG�EH�DYDLODEOH�WR
SURYLGH�HQRXJK�/:'��VHH�7DEOH���������

$OWHUQDWLYH����3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW�
,Q�WKH�GLVFXVVLRQ�RI�VKDGH��WKHUH�DUH�WKUHH
VHSDUDWH�ZD\V�DTXDWLF�PLWLJDWLRQ�PHDVXUHV
GLUHFWO\�DIIHFW�WKH�ULSDULDQ�DUHD���7KHVH�LQ�
FOXGH�LQWHULP�SUHVFULSWLRQV��GHIDXOW�SUH�
VFULSWLRQV��DQG�SUHVFULSWLRQV�JHQHUDWHG
IURP�ZDWHUVKHG�DQDO\VLV���%RWK�WKH�LQWHULP
SUHVFULSWLRQV�DQG�GHIDXOW�SUHVFULSWLRQV�WKDW
DSSO\�WR�WKH�ULSDULDQ�]RQH�DUH�DQDO\]HG�LQ
WHUPV�RI�SURWHFWLRQ�OHYHOV�IRU�/:'���,Q�WKH
IROORZLQJ�VHFWLRQ��WKLV�DQDO\VLV�LV�EDVHG�RQ
����WKH�50=�ZLGWK�DQG������WKH�DOORZDEOH
OHYHO�RI�DFWLYLW\�ZLWKLQ�WKDW�50=�IRU�&ODVV�,�
,,��DQG�,,,�VWUHDPV�

50=�%XIIHU�:LGWKV

$OWHUQDWLYH����IRU�WKH�GHIDXOW�VWUDWHJ\�
VSHFLILHV�DQ�50=�EXIIHU�ZLGWK�RI�����IHHW�RQ
&ODVV�,�VWUHDPV��,Q�DGGLWLRQ��RQ�VORSHV
JUHDWHU�WKDQ����SHUFHQW��WKH�50=�ZLOO�EH
H[WHQGHG�WR�VORSH�EUHDN��&ODVV�,�50=V�PHHW
WKH�ZLGWK�UHFRPPHQGHG�LQ�WKH�OLWHUDWXUH
IRU�/:'�UHFUXLWPHQW��DQG�H[FHHG�LW�LQ�VRPH
FLUFXPVWDQFHV����,Q�DGGLWLRQ��EHFDXVH�WKHVH
EXIIHUV�DUH�PHDVXUHG�IURP�WKH�&0=��WKHUH
LV�DQ�DGGLWLRQDO�IDFWRU�HVWDEOLVKHG�IRU�WKH
SRVVLELOLW\�RI�D�VKLIW�LQ�WKH�VWUHDP�FKDQQHO�
7KLV�ZRXOG�HQVXUH�WKDW�DQ�HVWDEOLVKHG
VWDQG�RI�WUHHV�ZRXOG�EH�DYDLODEOH�IRU�UH�
FUXLWPHQW�LQ�WKH�UHORFDWHG�VWUHDP�FKDQQHO�

2Q�&ODVV�,,�VWUHDPV��WKH�GHIDXOW�VWUDWHJ\
50=�EXIIHU�ZLGWKV�UDQJH�EHWZHHQ�����DQG
����IHHW��VHH�6HFWLRQ������)LJXUHV������D�DQG
E��DQG�DERYH�GLVFXVVLRQ�RQ�VKDGH�IRU�GHWDLOV
UHJDUGLQJ�SUHVFULSWLRQV���ZKLFK�DUH�OHVV
WKDQ�WKH�RQH�VLWH�SRWHQWLDO�WUHH�ZLGWK�UHF�
RPPHQGHG�LQ�PRVW�OLWHUDWXUH�WR�HQFRPSDVV
WKH�HQWLUH�VRXUFH�DUHD��0F'DGH�HW�DO��������
6SHQFH�HW�DO���������0XUSK\����������:KHQ
FRQVLGHULQJ�MXVW�WKH�50=�ZLGWK��WKH������WR
����IRRW�EXIIHUV�ZRXOG�SURYLGH�IRU�PRVW
�DSSUR[LPDWHO\����DQG����SHUFHQW��UHVSHF�
WLYHO\��UHFUXLWPHQW�SRWHQWLDO�EDVHG�RQ�D�PD�
WXUH�VWDQG��0F'DGH�HW�DO����������,Q�VRPH
FLUFXPVWDQFHV��ZKHUH�&ODVV�,,�VWUHDPV�KDYH
VLGHVORSHV�JUHDWHU�WKDQ�RU�HTXDO�WR����SHU�
FHQW��WKH�50=�ZRXOG�EH�H[WHQGHG�WR�VORSH
EUHDN��ZKLFK�FRXOG�HQFRPSDVV�WKH�HQWLUH
VRXUFH�DUHD

2Q�&ODVV�,,,�VWUHDPV��KDUYHVW�ZRXOG�EH�DO�
ORZHG�WR�WKH�VWUHDPEDQN���&RQVHTXHQWO\�
WKHUH�ZRXOG�EH�QR�SURWHFWLRQ�RI�/:'�UH�
FUXLWPHQW�SRWHQWLDO���3$/&2�ZRXOG��KRZ�
HYHU��EH�UHTXLUHG�WR�OHDYH�GRZQHG�WUHHV
IRXQG�DGMDFHQW�WR�RU�ZLWKLQ�WKH�VWUHDP�
$OWKRXJK�WKHUH�ZRXOG�EH�QR�SURWHFWLRQ�RI
/:'�UHFUXLWPHQW�SRWHQWLDO�WKURXJK�OHDYH
WUHHV��WUHHV�WKDW�GLG�IDOO�LQWR�WKH�VWUHDP�EH�
IRUH�WKH�QH[W�KDUYHVW�URWDWLRQ�ZRXOG�EH�FRQ�
VLGHUHG�UHFUXLWHG�DQG��WKHUHIRUH��ZRXOG�QRW
EH�UHPRYHG���&XUUHQWO\��WKH�FRQWULEXWLRQ�RI
/:'�IURP�&ODVV�,,�DQG�,,,�VWUHDPV�WR�&ODVV
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,��ILVK�EHDULQJ��VWUHDPV�LV�QRW�ZHOO�XQGHU�
VWRRG��KRZHYHU��&ODVV�,,�VWUHDPV�DUH�NQRZQ
WR�VXSSO\�VRPH�/:'�WR�WKH�ODUJHU�GRZQ�
VWUHDP�ILVK�EHDULQJ�VWUHDPV��3RWWV�DQG�$Q�
GHUVRQ����������$OVR��LQ�&ODVV�,,�DQG�,,,
VWUHDPV��OLNH�&ODVV�,�VWUHDPV���WUHHV�WKDW
IDOO�LQWR�WKH�VWUHDPEHG�DUH�LPSRUWDQW�IRU
VHGLPHQW�UHWHQWLRQ��.HOOHU�DQG�6ZDQVRQ�
������6HGHOO�HW�DO����������JUDGLHQW�PRGLILFD�
WLRQ��%LOE\���������DQG�QXWULHQW�SURGXFWLRQ
�&XPPLQV���������6HH�6HFWLRQ��������

8QGHU�WKH�SURSRVHG�LQWHULP�VWUDWHJ\
�$SSHQGL[�(���&ODVV�,�50=�VWUHDP�ZLGWKV
�RI�����IHHW��DUH�WKH�VDPH�DV�XQGHU�WKH�GH�
IDXOW�VWUDWHJ\��ZLWKRXW�WKH�H[WHQVLRQ�RI�WKH
50=V�RQ�VORSHV�JUHDWHU�WKDQ����SHUFHQW��
$V�DOUHDG\�GLVFXVVHG��WKHVH�50=V�PHHW�WKH
ZLGWK�UHFRPPHQGHG�LQ�WKH�OLWHUDWXUH�IRU
/:'�UHFUXLWPHQW���&ODVV�,,�VWUHDPV�XQGHU
WKH�LQWHULP�VWUDWHJ\�DUH�WKH�VDPH�DV�WKH
ORZHU�HQG�RI�WKH�UDQJH�RI�ZLGWKV�LPSOH�
PHQWHG�LQ�WKH�GHIDXOW�VWUDWHJ\���7KHUHIRUH�
WKH�&ODVV�,,�50=�ZLGWKV�DUH�HTXLYDOHQW�WR
WKH�&ODVV�,,�GHIDXOW�VWUDWHJ\�50=�ZLGWKV
IRXQG�ZLWKLQ�WKH�+XPEROGW�:$$���:KHQ
FRQVLGHULQJ�MXVW�WKH�50=�ZLGWK��WKH�����
IRRW�50=V�ZRXOG�SURYLGH�IRU�PRVW
�DSSUR[LPDWHO\����SHUFHQW��RI�WKH�UHFUXLW�
PHQW�SRWHQWLDO�EDVHG�RQ�D�PDWXUH�VWDQGªV
UHFUXLWPHQW�SRWHQWLDO��0F'DGH�HW�DO���������

$//2:$%/(�/(9(/�2)�$&7,9,7<�:,7+,1�7+(�50=

)RU�$OWHUQDWLYH����WKH����\HDU�ROG�VWDQG
IRXQG�LQ�$SSHQGL[�-�DQG�LWV�VL]H�FODVV�GLV�
WULEXWLRQ�ZHUH�XVHG�DV�WKH�SUH�KDUYHVW
VWDQG�FRQGLWLRQV�WR�FRPSDUH�WR�WKH�SRVW�
KDUYHVW�VWDQG�FRQGLWLRQV�LQ�WKH�50=��VHH
$OWHUQDWLYH����DIWHU�LPSOHPHQWLQJ�WKH�WDU�
JHW�GHIDXOW�EXIIHU�SUHVFULSWLRQV���7KH�SRVW�
KDUYHVW�WDUJHW�GEK�VL]H�FODVV�SHUFHQWDJHV
ZHUH�DSSOLHG�WR�WKH����\HDU�ROG�VWDQG��UH�
GXFLQJ�WKH�VWDQG�WR�WKH�SRVW�KDUYHVW
VTXDUH�IRRW�EDVDO�DUHD��$SSHQGL[�-��$W�
WDFKPHQW�))������,I�WKH�WDUJHW�GLG�QRW�H[LVW
LQ�D�JLYHQ�GEK�VL]H�FODVV��WKHQ�WKH�UHSODFH�
PHQW�VL]H�FODVV�FDPH�IURP�WKH�QH[W�KLJKHU
GEK�VL]H�FODVV�

7KUHH�PDQDJHPHQW�EDQGV�DUH�LGHQWLILHG�IRU
$OWHUQDWLYH���50=V���%DVHG�RQ�WKH�FXUYH�LQ
)LJXUH������E��WKHVH�EDQGV�SURYLGH�WKH�IRO�
ORZLQJ�/:'�UHFUXLWPHQW�SRWHQWLDO��EDQG��
���WR����IHHW��FRQWULEXWHV�DSSUR[LPDWHO\���
SHUFHQW��EDQG�������WR�����IHHW��FRQWULEXWHV
DSSUR[LPDWHO\����SHUFHQW��DQG�EDQG���FRQ�
WULEXWHV�DSSUR[LPDWHO\���SHUFHQW�RI�/:'
VRXUFH�WUHHV��$SSHQGL[�7DEOH�-���DQG�$S�
SHQGL[�)LJXUHV�-��D�DQG�E��

)RU�&ODVV�,�VWUHDPV�XQGHU�WKH�SURSRVHG�GH�
IDXOW�VWUDWHJ\��QR�KDUYHVW�ZRXOG�RFFXU�LQ
WKH�ILUVW�EDQG�����IHHW�IURP�WKH�&0=����$S�
SUR[LPDWHO\����SHUFHQW�RI�/:'�UHFUXLWPHQW
SRWHQWLDO�FRPHV�IURP�WKLV�ILUVW����IHHW�RI�WKH
50=��EDVHG�RQ�0F'DGH�HW�DO����������VHH
)LJXUH������E��$SSHQGL[�7DEOH�-���DQG�$S�
SHQGL[�)LJXUH�-������/LPLWHG�KDUYHVW�ZRXOG
EH�DOORZHG�LQ�WKH�VHFRQG�EDQG�����WR
����IHHW�IURP�WKH�&0=����7KH�VHFRQG�EDQG
KDV�D�UHFUXLWPHQW�SRWHQWLDO�RI����SHUFHQW�LI
DOO�VRXUFH�WUHHV�DUH�OHIW�XQFXW��VHH�$SSHQGL[
7DEOH�-������7KH�����VTXDUH�IRRW�SRVW�
KDUYHVW�EDVDO�DUHD�VHOHFWLYH�KDUYHVW�RFFXU�
ULQJ�LQ�WKLV�EDQG�ZRXOG�UHGXFH�WKH�/:'
UHFUXLWPHQW�SRWHQWLDO�RI�WKH�50=�E\�DS�
SUR[LPDWHO\����SHUFHQW��VHH�$SSHQGL[�7DEOH
-���DQG�$SSHQGL[�)LJXUH�-��D��

,Q�WKH�VWDQG�XVHG�IRU�DQDO\VLV��WKH�ODUJHU
WUHHV�UHTXLUHG�WR�VDWLVI\�WKH�VL]H�GLVWULEX�
WLRQ�RI�WKH�SRVW�KDUYHVW�VLOYLFXOWXUDO�SUH�
VFULSWLRQ�FRXOG�QRW�EH�PHW��7KHUHIRUH�WKH
RQO\�UHGXFWLRQ�RI�VRXUFH�WUHHV�FDPH�IURP
VPDOOHU�VL]H�FODVVHV��VHH�$SSHQGL[�)LJXUH�-�
�D����,Q�WKH�GHIDXOW�VWUDWHJ\��DOO�WKH�FRQLIHU
WUHHV�LQ�EDQG����FRPSULVLQJ�WKH�����WR����
LQFK�GEK�FDWHJRULHV��ZRXOG�EH�SHUPDQHQWO\
PDUNHG�IRU�UHWHQWLRQ���,Q�WKH�VWDQG�XVHG�IRU
DQDO\VLV�SXUSRVHV��WKH�SURSRUWLRQ�RI�ODUJH
WUHHV�WR�PHHW�WKH�VL]H�FODVV�GLVWULEXWLRQ�LQ
WKH�����WR����LQFK�GEK�FDWHJRULHV�LV�FXU�
UHQWO\�QRW�DWWDLQDEOH���7KHUHIRUH��WKH�ODUJ�
HVW�WUHHV�LQ�WKH�QH[W�VL]H�FODVVHV�QHHGHG�WR
IXOILOO�WKLV�����WR����LQFK�GEK�FDWHJRU\�ZRXOG
DOVR�EH�WDJJHG��7KLV�ZRXOG�HQVXUH�WKDW�WKH
ODUJHVW�WUHHV�ZRXOG�EH�UHWDLQHG�LQ�WKH�IX�
WXUH�DQG�WKH�ODUJHU�WUHH�VL]H�FDWHJRULHV
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ZRXOG�EH�DWWDLQHG���7KXV��WKH�ODUJHVW�DQG
ROGHVW�WUHHV�LQ�WKH�VWDQG�DUH�HQVXUHG�WKH
RSSRUWXQLW\�WR�FRQWLQXH�WR�JURZ�WKURXJKRXW
WKH�OLIH�VSDQ�RI�WKH�+&3�

7KH�WKLUG�EDQG������WR�����IHHW�IURP�WKH
&0=��ZRXOG�DOORZ�IRU�PRUH�H[WHQVLYH�VHOHF�
WLYH�WLPEHU�KDUYHVW��VHH�$SSHQGL[�7DEOH�-��
DQG�)LJXUH�-��D����0D[LPXP�UHFUXLWPHQW
SRWHQWLDO�LQ�WKLV�EDQG�LV�DSSUR[LPDWHO\��
SHUFHQW��$SSHQGL[�7DEOH�-������+RZHYHU�
WKLV�EDQG�ZRXOG�EH�UHGXFHG�E\�����SHUFHQW
ZLWK�WKH�SUHVFULEHG�����VTXDUH�IRRW�SRVW�
KDUYHVW�EDVDO�DUHD�VHOHFWLYH�KDUYHVW�SUH�
VFULSWLRQ���&RPELQHG��WKH�WKUHH�EDQGV�RI�WKH
50=��ZKLFK�HTXDO�RQH�VLWH�SRWHQWLDO�WUHH
ZLGWK��ZRXOG�SURYLGH�DSSUR[LPDWHO\����SHU�
FHQW�RI�WKH�OHDYH�WUHHV�DYDLODEOH�IRU�/:'
UHFUXLWPHQW�EDVHG�RQ�WKH�XQFXW�EXIIHU�RI
WKH�PRGHOHG�PDWXUH�����\HDU�ROG��VWDQG
XVHG�LQ�WKLV�DQDO\VLV��VHH�$SSHQGL[�7DEOH
-���DQG�)LJXUH�-��D��

,Q�DGGLWLRQ�WR�WKH�UHTXLUHPHQW�WR�PHHW�ERWK
WKH�SRVW�KDUYHVW�FRQLIHU�EDVDO�DUHD�DQG�WKH
WUHH�VL]H�GLVWULEXWLRQ�LQ�EDQGV���DQG������
FRQLIHU�WUHHV�RYHU����LQFKHV�GEK�SHU�DFUH�DUH
WR�EH�SHUPDQHQWO\�PDUNHG�IRU�UHWHQWLRQ�LQ
EDQG���RU�EDQG����LI�QRW�SUHVHQW�LQ�EDQG����
,Q�WKH����\HDU�ROG�VWDQG�GHVFULEHG�LQ�$S�
SHQGL[�-��VHH�$SSHQGL[�)LJXUH�-��D��DS�
SUR[LPDWHO\�WKUHH�WUHHV�����LQFKHV�LQ�GLDPH�
WHU��ZRXOG�EH�IRXQG�SHU�����IHHW�RI�WKH
VWUHDP�ZLWKLQ�����IHHW�RI�WKH�&0=���%DVHG
RQ�WKH����WUHHV�SHU�DFUH�JUHDWHU�WKDQ���
LQFKHV�GEK�WR�EH�UHWDLQHG�XQGHU�WKH�GHIDXOW
VWUDWHJ\��LW�ZDV�HVWLPDWHG�WKDW�DSSUR[L�
PDWHO\������WUHHV�����LQFKHV�LQ�GLDPHWHU�
VKRXOG�EH�OHIW�SHU�����IHHW�RI�WKH�VWUHDP
ZLWKLQ�����IHHW�RI�WKH�&0=���7R�PHHW�WKH
UHTXLUHPHQW�VHW�E\�WKH�SUHVFULSWLRQ��QR
ODUJH�WUHHV�LQ�WKH�PRGHOHG�VWDQG�FRXOG�EH
KDUYHVWHG�XQWLO�ERWK�WKH�VL]H�GLVWULEXWLRQ
UHTXLUHPHQW�DQG�WKLV�TXRWD�ZHUH�PHW��)RU�D
FOHDUFXW�VLWH��LW�FRXOG�WDNH�PRUH�WKDQ����
\HDUV�WR�SURYLGH�WKLV�VL]H�RI�WUHHV��WKHUHIRUH�
WKH\�ZRXOG�QRW�EH�SURYLGHG�LQ�WKH�OLIH�RI�WKH
+&3��VHH�7DEOH�����������+RZHYHU��LQ�DQ
ROG�JURZWK�VWDQG��SRWHQWLDOO\�RQH�TXDUWHU�WR

RQH�KDOI�RI�WKH�WUHHV�WKDW�DUH����LQFKHV�GEK
RU�JUHDWHU�FRXOG�EH�KDUYHVWHG�ZLWKLQ
����IHHW�RI�WKH�&0=��LI�DOO�RWKHU�VLOYLFXOWXUDO
SUHVFULSWLRQ�FRPSRQHQWV�ZLWKLQ�WKH�ILUVW
����IHHW�RI�WKH�VWUHDP�ZHUH�PHW��VHH�GLVFXV�
VLRQ�XQGHU�$OWHUQDWLYH����

,QWHULP�SUHVFULSWLRQV�IRU�&ODVV�,�VWUHDPV
DUH�VLPLODU�WR�WKH�GHIDXOW�VWUDWHJ\�ZLWK�WKH
IROORZLQJ�H[FHSWLRQV���7KH�SRVW�KDUYHVW�WUHH
VL]H�GLVWULEXWLRQV�LQ�EDQG���DQG�EDQG���DUH
WDUJHWV�UDWKHU�WKDQ�UHTXLUHPHQWV���7KH�RQO\
UHTXLUHPHQW�WKDW�PXVW�EH�PHW�EHIRUH�VHOHF�
WLYH�KDUYHVW�LQ�WKH�50=�PD\�RFFXU�LV�HQ�
VXULQJ�WKDW�ERWK�WKH�SUH��DQG�SRVW�KDUYHVW
FRQLIHU�EDVDO�DUHD�IRU�EDQGV���DQG���DUH
PDLQWDLQHG���$V�D�UHVXOW��DUHDV�KDUYHVWHG�LQ
WKH�ILUVW�WKUHH�\HDUV�PD\�EH�KLQGHUHG�LQ
DWWDLQLQJ�WKH�WUHH�VL]H�GLVWULEXWLRQ�JRDOV
GHILQHG�XQGHU�WKH�GHIDXOW�VWUDWHJ\���$OVR�
WKH�FRQLIHU�WUHHV�LQ�EDQG���FRPSULVLQJ�WKH
����WR����LQFK�GEK�FDWHJRULHV�DQG�WKH���
WUHHV�SHU�DFUH�ZLWKLQ�WKH�ILUVW�����IHHW�RI�WKH
&0=�ZRXOG�QRW�EH�SHUPDQHQWO\�PDUNHG�IRU
UHWHQWLRQ���$V�D�UHVXOW��LQ�ODWHU�\HDUV�ZKHQ
WKHUH�LV�D�VHFRQG�HQWU\��WKRXJK�GHIDXOW�SUH�
VFULSWLRQV�ZRXOG�WKHQ�DSSO\���WKH�ODUJHVW
WUHHV�WKDW�ZRXOG�KDYH�EHHQ�WDJJHG�XQGHU
WKH�GHIDXOW�SUHVFULSWLRQV�FRXOG�EH�KDUYHVWHG
�WKRXJK�ERWK�WUHH�VL]H�GLVWULEXWLRQ�DQG���
FRQLIHU�WUHHV�SHU�DFUH�RYHU����LQFKHV�GEK
ZRXOG�KDYH�WR�EH�PHW�ILUVW�DQG��DW�WKLV�WLPH�
ZRXOG�EH�WDJJHG���,I�WDJJHG��WKHVH�ODUJHU
WUHHV�ZRXOG�EH�UHWDLQHG�DQG�ZRXOG�QRW�EH
DYDLODEOH�IRU�KDUYHVW��HYHQ�LI�WUHHV�WKDW�RQFH
ZHUH�FRXQWHG�LQ�D�VPDOOHU�VL]H�FDWHJRU\
JUHZ�ODUJH�HQRXJK�WR�EH�FRQVLGHUHG�IRU�UH�
WHQWLRQ�LQ�WKH�ODUJHU�VL]H�FDWHJRULHV�GXULQJ
IXWXUH�HQWULHV�

)RU�&ODVV�,�VWUHDPV�LQ�WKH�ILUVW�WKUHH�\HDUV
RI�WKH�+&3��ZKHUHYHU�WKH�LQWHULP�VWUDWHJ\
LV�LPSOHPHQWHG��WKHUH�LV�D�KLJKHU�ULVN�WKDW
SRVW�KDUYHVW�WUHH�VL]H�GLVWULEXWLRQV�ZRXOG
QRW�EH�PHW�DQG�WKDW�WKH�UHWHQWLRQ�RI�WKH
ODUJHVW�WUHHV�IRU�LQVWUHDP�UHFUXLWPHQW�RYHU
WKH�OLIH�RI�WKH�+&3�FRXOG�EH�KLQGHUHG���$OVR�
WUHHV�IRXQG�LQ�PDWXUH�VWDQGV�WHQG�QRW�WR
KDYH�UHDFKHG�VHQHVFHQFH�DQG��WKHUHIRUH��DUH
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QRW�UHFUXLWHG�IURP�WUHH�PRUWDOLW\���%\�QRW
HQVXULQJ�WKH�UHWHQWLRQ�RI�WKH�ROGHU�WUHHV
ZLWKLQ�WKH�50=��WKH�DGGHG�FRPSRQHQW�RI
WUHH�PRUWDOLW\�DV�D�UHFUXLWPHQW�VRXUFH�LV
OHVV�OLNHO\�WR�EH�DFKLHYHG�RYHU�WLPH���$V�DO�
UHDG\�GLVFXVVHG��UHFUXLWPHQW�IURP�VWUHDP�
EDQN�XQGHUFXWWLQJ��EORZGRZQ��RU�LQFLGHQWDO
UHFUXLWPHQW�IURP�PDVV�ZDVWLQJ�HYHQWV
FRXOG�VWLOO�RFFXU�

$ORQJ�&ODVV�,,�VWUHDPV�XQGHU�WKH�SURSRVHG
GHIDXOW�PLWLJDWLRQ��/:'�VRXUFH�WUHHV�UH�
PDLQLQJ�LQ�WKH�ULSDULDQ�]RQH�DIWHU�KDUYHVW
UDQJH�EHWZHHQ����DQG����SHUFHQW��GHSHQG�
LQJ�RQ�WKH�VLOYLFXOWXUDO�SUHVFULSWLRQ��EDVHG
RQ�WKH����\HDU�PRGHOHG�VWDQG���VHH�$SSHQ�
GL[�7DEOH�-���DQG�)LJXUH�-��E����$V�H[�
SODLQHG�DERYH��WKH�/:'�UHFUXLWPHQW�SRWHQ�
WLDO�LV�JUHDWHVW�FORVHU�WR�WKH�VWUHDP���7KHUH�
IRUH��WKHUH�LV�D�VXEVWDQWLDO�GLIIHUHQFH�LQ
/:'�UHFUXLWPHQW�SRWHQWLDO�ZKHQ�VHOHFWLYH
KDUYHVW�LV�DOORZHG�LQ�EDQG���FRPSDUHG�WR
GHVLJQDWLQJ�EDQG���D�QR�KDUYHVW�]RQH��&ODVV
,,�50=V�RXWVLGH�WKH�+XPEROGW�:$$�WKDW
KDYH�D�����IRRW�50=�ZLWK�D����IRRW�QR�
KDUYHVW�]RQH�SURYLGH�WKH�PRVW�/:'�UH�
FUXLWPHQW�SRWHQWLDO��IROORZHG�E\�WKH�����
IRRW�50=�ZLWK�D����IRRW�QR�KDUYHVW�]RQH
ZLWKLQ�WKH�+XPEROGW�:$$�

6WUHDPV�ZLWK�QDUURZHU�EXIIHU�ZLGWKV�DQG
PRUH�LQWHQVLYH�KDUYHVW��SDUWLFXODUO\�FORVHU
WR�WKH�VWUHDP��KDYH�D�ORZHU�SHUFHQWDJH�RI
VRXUFH�WUHHV�OHIW�LQ�WKH�50=���&RQVHTXHQWO\�
LQ�WKH�PRGHOLQJ�UHVXOWV�GHSLFWHG�LQ�$SSHQ�
GL[�7DEOH�-���DQG�)LJXUH�-��E��WKH�GHIDXOW
SUHVFULSWLRQV�RXWVLGH�RI�WKH�+XPEROGW�:$$
ZLWKLQ�WKH�UHGZRRG�WLPEHU�W\SH�ZLWK�VORSHV
OHVV�WKDQ����SHUFHQW��ZLWK����SHUFHQW�RI
VRXUFH�WUHHV�UHPDLQLQJ��KDYH�WKH�JUHDWHVW
UHGXFWLRQ�RI�VRXUFH�WUHHV���7KLV�UHGXFWLRQ
UHODWHV�WR�VHOHFWLYH�KDUYHVW�ZLWKLQ�EDQG���
7KHUH�LV�D�JUHDWHU�ULVN�WKDW�WKH�UHPRYDO�RI
OHDYH�WUHHV�LQ�WKLV�SUHVFULSWLRQ�VFHQDULR
FRXOG�UHVXOW�LQ�D�GHFUHDVH�LQ�/:'�LQSXW
SRWHQWLDO�RYHU�WKH�VKRUW�����\HDUV��DQG�WKH
ORQJ�WHUP�����\HDUV����+RZHYHU��IRU�UHGZRRG
WLPEHU�W\SHV��RWKHU�IDFWRUV�ZHUH�WDNHQ�LQWR
FRQVLGHUDWLRQ�EHIRUH�WKH�JLYHQ�SUHVFULSWLRQ

ZDV�GHVLJQDWHG���)LUVW��UHGZRRG�WUHHV�DUH
NQRZQ�WR�UHVSURXW�IURP�H[LVWLQJ�VWXPSV�
6HFRQG��WKHLU�UDWH�RI�JURZWK�LV�IDVWHU�WKDQ
RWKHU�FRQLIHUV���&RPELQHG��UHGZRRG�
GRPLQDWHG�WLPEHU�W\SHV�ZRXOG�SURYLGH�UH�
FUXLWDEOH�WUHHV�VRRQHU�WKDQ�DUHDV�GRPLQDWHG
E\�RWKHU�FRQLIHUV�RQFH�VHOHFWLYH�KDUYHVW�RF�
FXUV���$OVR��DORQJ�&ODVV�,,�VWUHDPV�LQ�WKH
UHGZRRG�WLPEHU�W\SHV��DQ\�WUHHV�UHFUXLWHG
EHWZHHQ�KDUYHVW�SHULRGV�FDQQRW�EH�UHPRYHG
IURP�WKH�50=�DQG�PXVW�EH�PDLQWDLQHG�DV
/:'�RU�GRZQHG�WUHHV���,Q�DGGLWLRQ��WKLV
50=�LV�����IHHW�ZLGH��ZKLFK�SURYLGHV�PRUH
VRXUFH�DUHD�WKDQ�WKRVH�LQ�WKH�+XPEROGW
:$$�

,QWHULP�SUHVFULSWLRQV�IRU�&ODVV�,,�VWUHDPV
KDYH�VRPH�VLPLODULWLHV�WR�WKH�&ODVV�,,�GH�
IDXOW�VWUDWHJ\���+RZHYHU��WKHUH�DUH�PDQ\
GLIIHUHQFHV�DV�ZHOO���7KH�&ODVV�,,�VWUHDPV
KDYH�D�����IRRW�50=�ZLWK�D����IRRW�QR�
KDUYHVW�EDQG�LQ�DOO�:$$V��WLPEHU�W\SHV�
DQG�VORSH�FODVVHV��7KH�VHFRQG�EDQG�LV�VLPL�
ODU�WR�WKH�RXWHU�EDQG�GHVFULEHG�XQGHU�&ODVV
,�VWUHDP�LQWHULP�VWUDWHJ\��$V�D�UHVXOW��XQ�
GHU�WKH�LQWHULP�VWUDWHJ\��WKH�SRVW�KDUYHVW
WUHH�VL]H�GLVWULEXWLRQV�LQ�EDQG���DUH�RQO\�D
WDUJHW���7KH�RQO\�UHTXLUHPHQW�WKDW�PXVW�EH
PHW�EHIRUH�VHOHFWLYH�KDUYHVW�LQ�WKH�50=
PD\�RFFXU�LV�HQVXULQJ�WKDW�ERWK�WKH�SUH�
DQG�SRVW�KDUYHVW�FRQLIHU�EDVDO�DUHD�IRU�EDQG
��LV�PDLQWDLQHG���$V�D�UHVXOW��DUHDV�KDU�
YHVWHG�LQ�WKH�ILUVW�WKUHH�\HDUV�PD\�EH�KLQ�
GHUHG�LQ�DWWDLQLQJ�WKH�WUHH�VL]H�GLVWULEXWLRQ
JRDOV�WKDW�DUH�SDUW�RI�WKH�SUHVFULSWLRQ��VHH
$SSHQGL[�(��

$V�H[SODLQHG�XQGHU�&ODVV�,,�VWUHDP�GHIDXOW
SUHVFULSWLRQV��VWUHDPV�ZLWK�QDUURZHU�EXIIHU
ZLGWKV�DQG�PRUH�LQWHQVLYH�KDUYHVW
�SDUWLFXODUO\�FORVHU�WR�WKH�VWUHDP��KDYH�D
ORZHU�SHUFHQWDJH�RI�VRXUFH�WUHHV�OHIW�LQ�WKH
50=���&RQVHTXHQWO\��IRU�&ODVV�,,�VWUHDPV
XQGHU�WKH�LQWHULP�SUHVFULSWLRQV��LI�ERWK�WKH
WUHH�VL]H�GLVWULEXWLRQ�DQG�SRVW�KDUYHVW�EDVDO
DUHD�DUH�PHW���XVLQJ�WKH�PRGHOHG����\HDU�
ROG�VWDQG�IRXQG�LQ�$SSHQGL[�-�����SHUFHQW�RI
WKH�VRXUFH�WUHHV�ZRXOG�UHPDLQ�DIWHU�VHOHF�
WLYH�KDUYHVW�ZDV�LPSOHPHQWHG���$V�D�UHVXOW�
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ZKHQ�FRPSDUHG�WR�WKH�&ODVV�,,�GHIDXOW�SUH�
VFULSWLRQV��WKH�&ODVV�,,�LQWHULP�SUHVFULS�
WLRQV�KDYH�WKH�JUHDWHVW�SRWHQWLDO�WR�UHGXFH
WKH�QXPEHU�RI�VRXUFH�WUHHV�ZLWKLQ�WKH�50=�
7KH�JUHDWHVW�ULVN�RI�ORQJ�WHUP�ORVV�RI�/:'
UHFUXLWPHQW�SRWHQWLDO�ZRXOG�OLNHO\�RFFXU�LQ
'RXJODV�ILU�WLPEHU�W\SHV��ZKLFK�GR�QRW�UH�
VSURXW�RU�JURZ�DV�IDVW�DV�UHGZRRG�WUHHV��%H�
FDXVH�WKH�LQWHULP�VWUDWHJ\�ZRXOG�EH�LPSOH�
PHQWHG�IRU�WKH�ILUVW�WKUHH�\HDUV�RI�WKH�+&3�
RQO\�D�SRUWLRQ�RI�3$/&2ªV�RZQHUVKLS�ZRXOG
EH�DIIHFWHG���3$/&2�KDV�SURMHFWHG�WLPEHU
KDUYHVW�IRU�WKH�ILUVW����\HDUV�RI�WKH�+&3�
7KH�/RZHU�(HO��)UHVKZDWHU�&UHHN��(ON
5LYHU��/DUDEHH�&UHHN��DQG�9DQ�'X]HQ�DUH
WKH�+8V�ZKHUH�WKH�ODUJHVW�SURSRUWLRQ�RI
KDUYHVW�ZRXOG�RFFXU�LQ�WKH�ILUVW����\HDUV�
7KRXJK�LW�LV�GLIILFXOW�WR�SUHGLFW�ZKDW�SRUWLRQ
RI�HDFK�+8�ZRXOG�EH�KDUYHVWHG�LQ�WKH�ILUVW
WKUHH�\HDUV��LW�LV�DVVXPHG�WKDW�WKH�OLVWHG
+8V�KDYH�WKH�JUHDWHVW�SRWHQWLDO�WR�KDYH�WKH
ODUJHVW�SURSRUWLRQ�RI�VWUHDP�PLOHV�WR�EH
PDQDJHG�XQGHU�WKH�LQWHULP�VWUDWHJ\�

)RU�ERWK�&ODVV�,�DQG�,,�VWUHDPV��SUH��DQG
SRVW�KDUYHVW�VWDQG�FRQGLWLRQV�ZHUH�FRP�
SDUHG�E\�XVLQJ�WKH�PRGHOHG����\HDU�ROG
VWDQG��$SSHQGL[�7DEOH�-����DQG�$SSHQGL[
)LJXUHV�-��D�DQG�E����2Q�D�VLWH�VSHFLILF�ED�
VLV��KRZHYHU��WKH�50=�YDULHV�JUHDWO\�GH�
SHQGLQJ�RQ�SUHYLRXV�PDQDJHPHQW�SUDFWLFHV
�VL]H�DQG�DJH�RI�WKH�VWDQG����7ZR�GLIIHUHQW
VLWHV�PD\�KDYH�WKH�VDPH�SUH�KDUYHVW
VTXDUH�IRRW�EDVDO�DUHD��IRU�H[DPSOH�
����VTXDUH�IHHW�SHU�DFUH���+RZHYHU��WKH�ILUVW
50=�PD\�KDYH�DQ�DYHUDJH�GEK�RI����LQFKHV�
ZKLOH�DQRWKHU�50=�PD\�KDYH�DQ�DYHUDJH
GEK�RI����LQFKHV���7KH�ILUVW�50=�ZRXOG�KDYH
PRUH�WUHHV�WKDQ�WKH�RWKHU�50=�VLWH��EXW�WKH
WUHHV�IRXQG�LQ�WKH�ILUVW�50=�ZRXOG�EH�PXFK
VPDOOHU���7R�REWDLQ�WKH�SRVW�KDUYHVW�EDVDO
DUHD�ORQJ�WHUP�WDUJHWV��$SSHQGL[�-��$W�
WDFKPHQW�-�����WKH�ILUVW�50=�PD\�UHTXLUH�D
VKRUW�WHUP�UHGXFWLRQ�RI�EDVDO�DUHD�EHORZ�WKH
SRVW�KDUYHVW�EDVDO�DUHD�UHTXLUHPHQW�WR�KHOS
GHYHORS�ODUJHU�WUHHV�DW�D�IDVWHU�UDWH���,Q�WKH
VHFRQG�50=��WKH�VWDQG�FRXOG�EH�KDUYHVWHG
GRZQ�WR�PHHW�WKH�ODUJH�GEK�VL]H�FODVV�WDU�
JHWV���,Q�WKLV�VFHQDULR��WKH�SRVW�KDUYHVW

VTXDUH�IRRW�EDVDO�DUHD�FRXOG�EH�PHW��DV�ZHOO
DV�WKH�ODUJHU�GEK�VL]H�FODVV�WDUJHWV��EXW�WKH
50=�FRXOG�HQG�XS�EHLQJ�UHODWLYHO\�VSDUVH
RYHUDOO�DQG�XQDEOH�WR�PHHW�WKH�VPDOO�DQG
PLG�VL]H�SRUWLRQV�RI�WKH�VL]H�FODVV�GLVWULEX�
WLRQ���%HFDXVH�WKH�GHIDXOW�VWUDWHJ\�UHTXLUHV
WKDW�WUHH�VL]H�GLVWULEXWLRQV�EH�PHW��LW�LV
OLNHO\�WKDW�KDUYHVW�ZLWKLQ�ERWK�VFHQDULRV
ZRXOG�EH�OLPLWHG�RU�QRW�DOORZHG���8QGHU�WKH
LQWHULP�VWUDWHJ\��KRZHYHU��VHOHFWLYH�KDUYHVW
ZLWKLQ�WKH�50=�ZRXOG�EH�DOORZHG�DV�ORQJ�DV
WKH�SUH��DQG�SRVW�KDUYHVW�EDVDO�DUHD�LV�PHW�

7KH�(%$,�IRU�/:'��ZKLFK�WDNHV�LQWR�FRQ�
VLGHUDWLRQ�ERWK�EXIIHU�ZLGWK�DQG�WKH�PDQ�
DJHPHQW�DFWLYLWLHV�WKDW�RFFXU�ZLWKLQ�WKH
EXIIHU��LPSOLHV�WKDW�WKLV�DOWHUQDWLYH�SUR�
YLGHV�WKH�ORZHVW�OHYHO�RI�SURWHFWLRQ�RYHUDOO
IRU�IXWXUH�UHFUXLWPHQW�RI�/:'��VHH�7DEOH
�������DQG�)LJXUH����������,Q�VSHFLILF�+8V�
KRZHYHU���WKLV�DOWHUQDWLYH�SURYLGHV�WKH
VDPH�OHYHO�RI�SURWHFWLRQ�DV�$OWHUQDWLYH���
7KHVH�+8V�LQFOXGH�%HDU�5LYHU��0DWWROH
'HOWD��1)�0DWWROH�5LYHU��8SSHU�1)�0DWWROH
5LYHU��*LDQWV�$YH���/DUDEEHH�&UHHN��/RZHU
(HO��6HTXRLD��)UHVKZDWHU�&UHHN��-DFRE\
&UHHN��6DOPRQ�&UHHN��%XWOHU�9DOOH\��,DDTXD
%XWWHV��DQG�9DQ�'X]HQ���7KH�+8V�ZLWK
KLJKHU�YDOXHV�FDQ�EH�DWWULEXWHG�WR�SURWHF�
WLRQ�IURP�RWKHU�QR�KDUYHVW�DUHDV�ZLWKLQ�WKH
SURMHFW�DUHD��7KH�ULSDULDQ�ODQGV�ZLWKLQ�WKH
5HVHUYH�UHFHLYH�DV�PXFK�RU�PRUH�SURWHFWLRQ
WKDQ�$OWHUQDWLYH�����$OWHUQDWLYH���DOVR�KDV
00&$V�WKDW�ZRXOG�QRW�EH�KDUYHVWHG�XQGHU
WKLV�DOWHUQDWLYH��VHH�6HFWLRQ���������7KH�DG�
GLWLRQDO�DFUHV�DUH�LQFOXGHG�LQ�FDWHJRU\�$¦
QR�KDUYHVW���IRXQG�LQ�)LJXUH�������DQG�$S�
SHQGL[�7DEOH�-�����7KHVH�DGGLWLRQDO�DUHDV
ZRXOG�EH�UHVWULFWHG�IURP�DQ\�WLPEHU�KDUYHVW
XQGHU�WKLV�DOWHUQDWLYH�WKURXJKRXW�WKH�OLIH�RI
WKH�+&3�DQG��WKHUHIRUH��ZRXOG�HQVXUH�IXOO
SURWHFWLRQ�RI�/:'�UHFUXLWPHQW�SRWHQWLDO��$
ODUJH�SURSRUWLRQ�RI�WKHVH�VWDQGV�LV�ROG
JURZWK�DQG��WKHUHIRUH��ZRXOG�SURYLGH�RSWL�
PDO�/:'�UHFUXLWPHQW�SRWHQWLDO�RYHU�WKH
VKRUW�DQG�ORQJ�WHUPV�

2YHUDOO��XQGHU�$OWHUQDWLYH����50=�GHIDXOW
EXIIHUV�VKRXOG�SURYLGH�PRGHUDWH�WR�KLJK
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SURWHFWLRQ�RI�/:'�LQSXWV�DORQJ�&ODVV�,�DQG
,,�VWUHDPV��VHH�7DEOH��������DQG�7DEOH�����
������+RZHYHU��WKH�FRQGLWLRQ�RI��RU�VHUDO
VWDJH�LQ��WKH�50=�DW�WKH�WLPH�WKH�+&3�LV
LPSOHPHQWHG�ZRXOG�GHWHUPLQH�ZKHWKHU
/:'�LQSXWV�FRXOG�EH�PHW�E\�WKH�HQG�RI�WKH
���\HDU�SHULRG�RI�WKH�+&3��VHH�7DEOH�����
������$OVR��ZKHUH�VHOHFWLYH�KDUYHVW�WR�WKH
VWUHDP�HGJH�RFFXUV��WKHUH�LV�D�JUHDWHU�SR�
WHQWLDO�IRU�UHGXFLQJ�/:'�LQSXWV���7KLV�LV
SULPDULO\�WUXH�EHFDXVH�RI�WKH�ORZHU�SHU�
FHQWDJH�RI�VRXUFH�WUHHV�OHIW�LQ�WKH�50=
EXIIHU�DYDLODEOH�IRU�UHFUXLWPHQW���%HFDXVH
WKH�VWUDWHJ\�LQFRUSRUDWHV�ZDWHUVKHG�DQDO\�
VLV��EDVLQ�VSHFLILF�KDUYHVW�SUHVFULSWLRQV
ZRXOG�EH�LGHQWLILHG�DW�D�VLWH�VSHFLILF�ULSDU�
LDQ�DQG�VWUHDP�FRQGLWLRQ�VFDOH���7KLV�VKRXOG
SURYLGH�JUHDWHU�SURWHFWLRQ�RI�VLWH�VSHFLILF
DUHDV�LGHQWLILHG�DV�KDYLQJ�UHGXFHG�OHYHOV�RI
LQVWUHDP�/:'�RU�OLPLWHG�UHFUXLWDEOH�WUHHV
ZLWKLQ�WKH�50=�

50=�LQWHULP�EXIIHUV�VKRXOG�SURYLGH�ORZ�WR
PRGHUDWH�UHFUXLWPHQW�SRWHQWLDO�GHSHQGLQJ
RQ�ZKHWKHU�WKH�WUHH�VL]H�GLVWULEXWLRQV
ZLWKLQ�WKH�50=V�DUH�PHW��VHH�7DEOH���������
7KRXJK�PRVW�RI�WKH�+8V�DUH�SUHGLFWHG�WR
KDYH�VRPH�KDUYHVW�LQ�WKH�ILUVW����\HDUV��WKH
ODUJHVW�SURSRUWLRQ�RI�KDUYHVW�DSSHDUV�WR�RF�
FXU�LQ�WKH�/RZHU�(HO��)UHVKZDWHU�&UHHN�
(ON�5LYHU��/DUDEHH�&UHHN�DQG�9DQ�'X]HQ
+8V��VHH�7DEOH����������$V�D�UHVXOW��LW�LV
OLNHO\�WKDW�WKH�ODUJHVW�SURSRUWLRQ�RI�KDUYHVW
LQ�WKH�ILUVW�WKUHH�\HDUV�ZRXOG�DOVR�WDNH
SODFH�LQ�WKHVH�+8V���7KHUHIRUH��WKH�UHGXFHG
SURWHFWLRQ�XQGHU�WKH�LQWHULP�VWUDWHJ\�LV
OLNHO\�WKH�JUHDWHVW�LQ�WKHVH�+8V�

$OWHUQDWLYH����3URSHUW\�ZLGH�6HOHFWLYH�+DU�
YHVW�
$OWHUQDWLYH���ZRXOG�SURYLGH�IXOO�SURWHFWLRQ
RI�/:'�UHFUXLWPHQW�WKURXJK�WKH�GHVLJQDWHG
����IRRW�QR�KDUYHVW�50=V�RQ�&ODVV�,
VWUHDPV�DQG�WKH�����IRRW�QR�KDUYHVW�EXIIHUV
RQ�&ODVV�,,�VWUHDPV���)RU�WKH�����IRRW�QR�
KDUYHVW�EXIIHUV�RQ�&ODVV�,,,�VWUHDPV�����WR
���SHUFHQW�RI�SRWHQWLDO�/:'�WUHHV�ZRXOG�EH
SURWHFWHG��VHH�)LJXUH������E�DQG�$SSHQGL[
7DEOH�-������$IWHU�ZDWHUVKHG�DQDO\VLV�LV�LP�

SOHPHQWHG��VLWH�VSHFLILF�KDUYHVW�SUHVFULS�
WLRQV�ZRXOG�EH�LGHQWLILHG�DW�D�VLWH�VSHFLILF
ULSDULDQ�DQG�VWUHDP�FRQGLWLRQ�VFDOH���7KHVH
SUHVFULSWLRQV�ZRXOG�OLNHO\�DOORZ�IRU�VRPH
WLPEHU�KDUYHVW�ZLWKLQ�WKH�50=�DQG��WKHUH�
IRUH��FRXOG�UHGXFH�WKH�/:'�UHFUXLWPHQW
SRWHQWLDO�

)RU�WKH�SXUSRVH�RI�PRGHOLQJ�/:'�UHFUXLW�
PHQW�SRWHQWLDO�XQGHU�WKLV�DOWHUQDWLYH��QR�
KDUYHVW�EXIIHUV�IRU�&ODVV�,�VWUHDPV�ZHUH
DVVXPHG�WR�EH�����IHHW��&ODVV�,,�VWUHDPV
ZHUH����IHHW��DQG�&ODVV�,,,�VWUHDPV�ZHUH
���IHHW���7KHVH�DGMXVWPHQWV�ZHUH�PDGH�WR
DFFRXQW�IRU�SRWHQWLDO�KDUYHVW�IROORZLQJ�ZD�
WHUVKHG�DQDO\VLV���:LWKLQ�WKH�KDUYHVWDEOH
SRUWLRQ�RI�WKH�VWUHDP�EXIIHUV��RQO\�VHOHFWLYH
KDUYHVW�ZLWK�D�����VTXDUH�IRRW�SRVW�KDUYHVW
EDVDO�DUHD�ZRXOG�EH�DOORZHG���$V�D�UHVXOW�
IRU�&ODVV�,�DQG�&ODVV�,,�VWUHDPV��DSSUR[L�
PDWHO\����DQG����SHUFHQW�RI�WKH�OHDYH�WUHHV
ZLWKLQ�WKH�50=�ZRXOG�UHPDLQ��VHH�$SSHQ�
GL[�7DEOH�-���DQG�$SSHQGL[�)LJXUHV�-��D
DQG�E����7KH�SRWHQWLDO�UHGXFWLRQ�RI�QR�FXW
EXIIHUV�DORQJ�&ODVV�,��,,��DQG�,,,�VWUHDPV
FRXOG�EH�JUHDWHU�WKDQ�ZKDW�LV�PRGHOHG�DIWHU
ZDWHUVKHG�DQDO\VLV�LV�LPSOHPHQWHG���+RZ�
HYHU��WKH�VLWH�VSHFLILF�HYDOXDWLRQ�VKRXOG
SURYLGH�VXIILFLHQW�SURWHFWLRQ�WR�SURYLGH�IRU
DGHTXDWH�/:'�UHFUXLWPHQW�UHTXLUHPHQWV�

7KH�(%$,�IRU�/:'��7DEOH��������DQG�)LJ�
XUH��������VKRZV�WKDW�WKLV�DOWHUQDWLYH�SUR�
YLGHV�D�KLJKHU�OHYHO�RI�SURWHFWLRQ�IRU�/:'
UHFUXLWPHQW�SRWHQWLDO�WKDQ�$OWHUQDWLYHV��
RU���DQG�SURYLGHV�FORVH�WR�WKH�VDPH�OHYHO�RI
SURWHFWLRQ�DV�WKH�ORZHU�UDQJH�50=�EXIIHU
ZLGWKV���(YHQ�WKRXJK�WKLV�DOWHUQDWLYHªV
(%$,�YDOXH�LV�ORZHU�WKDQ�FRPSDUDEOH�YDO�
XHV�XQGHU�WKH�XSSHU�UDQJH�RI�WKH�50=
EXIIHU�LQ�PRVW�+8V��WKHUH�DUH�D�IHZ�H[FHS�
WLRQV��LQFOXGLQJ�6DOPRQ�&UHHN�DQG�0LGGOH
<DJHU���7KH�(%$,�IRU�/:'�YDOXHV�LQFOXGHV
D�VXEVWDQWLDO�QXPEHU�RI�50=�QR�FXW�DFUHV
SURWHFWHG�LQ�QR�KDUYHVW�UHVLGXDO�DQG�ROG�
JURZWK�VWDQGV�DQG�WKHLU�����IRRW�EXIIHUV�
7KHVH�ULSDULDQ�ODQGV�DUH�HQVXUHG
����SHUFHQW�SURWHFWLRQ�WKURXJK�WKH�SUHVHU�
YDWLRQ�RI�WKHVH�VWDQGV�
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7KH�QR�KDUYHVW�VWDQGV�DUH�UHSUHVHQWHG�LQ
$SSHQGL[�7DEOH�-���DQG�)LJXUH�������XQGHU
&DWHJRU\�$�IRU�QR�KDUYHVW���([FHSW�IRU�WKH
XSSHU�UDQJH�RI�50=�EXIIHU�ZLGWKV�XQGHU
$OWHUQDWLYH����$OWHUQDWLYH���KDV�WKH�PRVW
QR�FXW�50=V�SURWHFWHG�IURP�WKH�QR�KDUYHVW
VWDQGV��DV�ZHOO�DV�WKH�5HVHUYH��ZKLFK�LV�WKH
VDPH�VL]H�DV�$OWHUQDWLYH����

2YHUDOO��$OWHUQDWLYH���ZRXOG�EH�VHFRQG�WR
WKH�XSSHU�UDQJH�RI�50=�EXIIHU�ZLGWKV
IRXQG�XQGHU�$OWHUQDWLYH���LQ�SURYLGLQJ�KLJK
50=�SURWHFWLRQ��VHH�)LJXUH����������,W�ZRXOG
PDLQWDLQ�IXOO�/:'�UHFUXLWPHQW�SRWHQWLDO�LQ
WKH�ORQJ�WHUP�DORQJ�&ODVV�,�DQG�&ODVV�,,
VWUHDPV�DQG�ZRXOG�SURYLGH�D�VDIHW\�PDUJLQ
DOPRVW�HTXLYDOHQW�WR�$OWHUQDWLYH���IRU�XQ�
FRQWUROODEOH�IDFWRUV�VXFK�DV�EORZGRZQ�
7KHUH�LV�DOVR�D�JUHDW�DPRXQW�RI�DGGLWLRQDO
SURWHFWLRQ�SURYLGHG�IURP�WKH�LPSOHPHQWD�
WLRQ�RI�QR�KDUYHVW�ROG�JURZWK�DQG�UHVLGXDO
VWDQGV��DQG�WKHLU�����IRRW�EXIIHU��ZKLFK
SURYLGHV�SURWHFWLRQ�HTXDO�RU�JUHDWHU�WKDQ
$OWHUQDWLYH���IRU�PDQ\�RI�WKH�VWUHDPV�LQ�WKH
3URMHFW�$UHD���'HSHQGLQJ�RQ�WKH�FXUUHQW
FRQGLWLRQ�LQ�WKH�50=V��IXOO�/:'�UHFUXLW�
PHQW�SRWHQWLDO�FRXOG�EH�DYDLODEOH�LQ�WKH
VKRUW�WHUP��VHH�$SSHQGL[�-����,W�ZRXOG�EH
H[SHFWHG�WKDW�ZLWKLQ�WKH�ROG�JURZWK�VWDQGV
DQ�DYHUDJH�RI����WUHHV����LQFKHV�LQ�GEK
ZRXOG�EH�IRXQG�SHU�����IHHW�RI�WKH�VWUHDP
ZLWKLQ�����IHHW�RI�WKH�&0=�DORQJ�ERWK�&ODVV
,�DQG�,,�VWUHDPV���2YHUDOO��$OWHUQDWLYH��
ZRXOG�EH�H[SHFWHG�WR�KDYH�D�SRVLWLYH�HIIHFW
RQ�/:'�UHFUXLWPHQW�SRWHQWLDO�RYHU�WKH�ORQJ
WHUP�DQG�ZRXOG�PDLQWDLQ�/:'�UHFUXLWPHQW
SRWHQWLDO�ZKHUH�LW�LV�FXUUHQWO\�VXIILFLHQW
DORQJ�DOO�VWUHDP�FODVVHV�

$OWHUQDWLYH�����������DFUH�1R�KDUYHVW�3XE�
OLF�5HVHUYH�
8QGHU�$OWHUQDWLYH����50=V�IRU�&ODVV�,��,,�
DQG�,,,�VWUHDPV�LQ�WKH�3$/&2�+&3�SODQ�
QLQJ�DUHD�ZRXOG�KDYH�WKH�VDPH�EXIIHU�UH�
TXLUHPHQWV�DQG�KDUYHVW�UHVWULFWLRQV�DV�$O�
WHUQDWLYH�����7KHUHIRUH��50=�EXIIHUV�ZRXOG
EH�H[SHFWHG�WR�KDYH�WKH�VDPH�OHYHO�RI�/:'
UHFUXLWPHQW�SRWHQWLDO�SURWHFWLRQ�DORQJ
&ODVV�,�DQG�,,�VWUHDPV�DV�$OWHUQDWLYH���

+RZHYHU��WKLV�DOWHUQDWLYH�KDV�D�KLJKHU
(%$,�IRU�/:'�YDOXH�WKDQ�IRXQG�LQ�$OWHUQD�
WLYHV���DQG��D���(YHQ�WKRXJK�LQ�PRVW�+8V
WKLV�DOWHUQDWLYHªV�(%$,�YDOXHV�DUH�HTXDO�WR
$OWHUQDWLYH����WKHUH�DUH�D�IHZ�H[FHSWLRQV�
LQFOXGLQJ�WKH�(HO�'HOWD��(ON�5LYHU��/DZ�
UHQFH�&UHHN��/RZHU�<DJHU��0LGGOH�<DJHU�
DQG�1RUWK�<DJHU�+8V���$OWKRXJK�WKH�WRWDO
(%$,�YDOXH�LQ�$OWHUQDWLYH���LV�ORZHU�WKDQ
$OWHUQDWLYH����D�IHZ�+8V�KDYH�KLJKHU�(%$,
YDOXHV�LQ�$OWHUQDWLYH���WKDQ�LQ�$OWHUQDWLYH
����7KHVH�LQFOXGH�WKH�(ON�5LYHU��/RZHU
<DJHU�DQG�1RUWK�<DJHU�+8V��DQG�D�IHZ
ZLWK�YDOXHV�HTXDO�WR�$OWHUQDWLYH����LQFOXG�
LQJ�WKH�0LGGOH�<DJHU�DQG�/DZUHQFH�&UHHN�
7KH�SURWHFWLRQ�RI�50=V�SURYLGHG�IURP�WKH
�������DFUH�5HVHUYH�DFFRXQWV�IRU�WKH�GLIIHU�
HQFHV�EHWZHHQ�$OWHUQDWLYHV���DQG���DQG�WKH
VLPLODULWLHV�EHWZHHQ�$OWHUQDWLYHV���DQG���

,Q�VXPPDU\��$OWHUQDWLYH���SURYLGHV�PRGHU�
DWH�WR�KLJK�/:'�UHFUXLWPHQW�SRWHQWLDO�IRU
WKH�3URMHFW�$UHD�DORQJ�PRVW�VWUHDPV��ZKLOH
WKH�50=V�ORFDWHG�ZLWKLQ�WKH�5HVHUYH�ZRXOG
SURYLGH�FRPSOHWH�SURWHFWLRQ�

/HDI�DQG�1HHGOH�/LWWHU
0RVW�RI�WKH�OLWHUDWXUH�HVWDEOLVKHV�WKDW�DGH�
TXDWH�LQSXWV�RI�OHDI�DQG�QHHGOH�OLWWHU�XVX�
DOO\�ZRXOG�EH�SURYLGHG�E\�OHDYLQJ�DSSUR[L�
PDWHO\�D�����IRRW�VWULS�RI�WUHHV�RQ�HDFK�VLGH
RI�WKH�VWUHDP��6SHQFH�HW�DO���������FRQ�
FOXGHG�EXIIHU�ZLGWKV�RI�DSSUR[LPDWHO\�����
VLWH�SRWHQWLDO�WUHH�KHLJKW�RU�����IHHW�DUH
QHHGHG�WR�SURYLGH�IXOO�SURWHFWLRQ�RI�OHDI�DQG
OLWWHU�LQSXWV���+RZHYHU��VWDQG�DJH�VLJQLIL�
FDQWO\�LQIOXHQFHV�GHWULWDO�LQSXW�WR�D�VWUHDP
V\VWHP���$OORFKWKRQRXV�GHWULWDO�LQSXW�ZDV
HVWLPDWHG�WR�EH�WZR�WLPHV�DV�KLJK�LQ�ROG�
JURZWK�IRUHVWV�DV�HLWKHU�����RU����\HDU�ROG
IRUHVWV��5LFKDUGVRQ��������DQG�FRXOG�EH�DV
PXFK�DV�ILYH�WLPHV�DV�KLJK�ZKHQ�FRPSDUHG
WR�D�FOHDUFXW�IRUHVW��%LOE\�DQG�%LVVRQ��������
&XUUHQW�&DOLIRUQLD�)35�EXIIHU�ZLGWKV�SUR�
YLGH�IXOO�SURWHFWLRQ�DORQJ�&ODVV�,�VWUHDPV
ZLWK�VLGHVORSHV�H[FHHGLQJ����SHUFHQW�DQG
ZLWK�����IRRW�EXIIHUV���7KH\�ZRXOG�DOVR�EH
VXIILFLHQW�ZKHQ�VLGHVORSHV�H[FHHG
���SHUFHQW�LI�����IRRW�EXIIHUV�DUH�LPSOH�
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PHQWHG���&')�UXOHV�DOORZ�VXEVWDQWLDO�UH�
GXFWLRQ�LQ�RYHUVWRU\�FRQLIHUV�����SHUFHQW
UHPRYDO�DORQJ�&ODVV�,�DQG�,,�VWUHDPV�DQG
����SHUFHQW�UHPRYDO�DORQJ�&ODVV�,,,
VWUHDPV���ZKLFK�ZRXOG�OLNHO\�DOWHU�WKH�OHDI
OLWWHU�FRPSRVLWLRQ��7R�ZKDW�H[WHQW�OHDI�DQG
QHHGOH�OLWWHU�FRPSRVLWLRQ�ZRXOG�EH�DOWHUHG�LV
GLIILFXOW�WR�GHWHUPLQH�VLQFH�����WLPEHU�KDU�
YHVW�RFFXUV�LQ�ORFDOL]HG�DUHDV�DW�YDU\LQJ
WLPHV�ZLWKLQ�D�ZDWHUVKHG��DQG�����DOWKRXJK
LQ�YDU\LQJ�TXDQWLWLHV��DOO�IRUHVW�VHUDO�VWDJHV
SURYLGH�VRPH�OHYHO�RI�OHDI�DQG�QHHGOH�LQSXW�
+RZHYHU��FRKR�FRQVLGHUDWLRQV�JXLGHOLQHV
�&')������E��VKRXOG�SURYLGH�IRU�VRPH
DGGHG�SURWHFWLRQ�RI�OHDI�DQG�QHHGOH�OLWWHU�

$OWHUQDWLYH����1R�$FWLRQ�1R�3URMHFW�
$V�QRWHG�LQ�6HFWLRQ�����DQG�LQWURGXFHG�XQ�
GHU�WKH�VXE�VHFWLRQ�DERYH�UHJDUGLQJ�VKDGH�
WKH�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
GLIIHUV�XQGHU�&(4$�DQG�1(3$���)RU�&(4$�
WKH�1R�$FWLRQ�DOWHUQDWLYH�LV�QRW�SURMHFWHG
LQWR�WKH�ORQJ�WHUP�IXWXUH��,Q�WKH�VKRUW�WHUP�
WKH�FRQIRUPDQFH�ZLWK�WKH�)35V��WKH�IHGHUDO
DQG�&DOLIRUQLD�(6$V��DQG�RWKHU�IHGHUDO�DQG
VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D�7+3��DQG
VLWH�VSHFLILF�EDVLV��&RPSOLDQFH�LV�DWWDLQHG
E\�D�ZLGH�YDULHW\�RI�PLWLJDWLRQ�PHDVXUHV
WDLORUHG�WR�ORFDO�FRQGLWLRQV�VXFK�WKDW�VLJQLIL�
FDQW�HQYLURQPHQWDO�HIIHFWV�DQG�WDNH�RI
OLVWHG�VSHFLHV�DUH�DYRLGHG��&RQVHTXHQWO\�
PRVW�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�RI
LQGLYLGXDO�7+3V�DUH�H[SHFWHG�WR�EH�PLWL�
JDWHG�WR�D�OHYHO�RI�OHVV�WKDQ�VLJQLILFDQW
WKURXJK�LPSOHPHQWDWLRQ�RI�WKH�1R�$F�
WLRQ�1R�3URMHFW�DOWHUQDWLYH�

$V�QRWHG�LQ�6HFWLRQ�����DQG�XQGHU�WKH�VXE�
VHFWLRQ�DERYH�UHJDUGLQJ�VKDGH��WKH�1(3$
HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�DOWHUQDWLYH�FRQ�
VLGHUV�WKH�LPSOHPHQWDWLRQ�RI�ZLGH��QR�
KDUYHVW�50=V�DV�ZHOO�DV�UHVWULFWLRQV�RQ�WKH
KDUYHVW�RI�ROG�JURZWK�UHGZRRG�IRUHVW�WR
PRGHO�FRQGLWLRQV�RYHU�WKH�VKRUW�DQG�ORQJ
WHUPV��5DQJHV�RI�50=V�DUH�FRQVLGHUHG
TXDOLWDWLYHO\�EHFDXVH�LW�LV�H[SHFWHG�WKDW
DGHTXDWH�EXIIHU�ZLGWKV�FRXOG�GLIIHU�DV�D�UH�
VXOW�RI�YDU\LQJ�FRQGLWLRQV�RQ�3$/&2�ODQGV�

8QGHU�$OWHUQDWLYH����QR�DFTXLVLWLRQ�RU�H[�
FKDQJH�RI�ODQGV�ZRXOG�RFFXU��)RU�WKH�SXU�
SRVH�RI�PRGHOLQJ�ZLWKLQ�WKLV�DOWHUQDWLYH��QR�
KDUYHVW�50=V�IRU�&ODVV�,�VWUHDPV�UDQJH
EHWZHHQ�����DQG�����IHHW��&ODVV�,,�VWUHDPV
UDQJH�EHWZHHQ����DQG�����IHHW��DQG�&ODVV
,,,�VWUHDPV�UDQJH�EHWZHHQ����DQG�����IHHW�
7KHVH�50=V�DUH�PHDVXUHG�KRUL]RQWDOO\
IURP�WKH�HGJH�RI�WKH�FKDQQHO�PLJUDWLRQ�]RQH
RU�WKH�YHJHWDWLRQ�WUDQVLWLRQ�OLQH�

7KH�UDQJH�RI�50=�ZLGWKV�SURYLGHG�WR�&ODVV
,�VWUHDPV�H[FHHGV�WKH�ZLGWK�UHFRPPHQGHG
LQ�WKH�OLWHUDWXUH�IRU�SURYLGLQJ�FRPSOHWH�SUR�
WHFWLRQ�RI�DOO�SRWHQWLDO�OHDI�DQG�QHHGOH�OLWWHU
LQSXW��EDVHG�RQ�D������VLWH�SRWHQWLDO�WUHH�
VHH�)LJXUH������G����7KH�XSSHU�UDQJH�RI�SUR�
WHFWLRQ�SURYLGHG�WR�&ODVV�,,�VWUHDPV�H[FHHGV
WKH�ZLGWK�UHFRPPHQGHG�LQ�WKH�OLWHUDWXUH�
DQG�WKH�ORZHU�UDQJH�SURYLGHV�PRVW�RI�WKH
OHDI�DQG�QHHGOH�OLWWHU�LQSXW�SRWHQWLDO��VHH
)LJXUH������G���&ODVV�,,,�VWUHDPV�ZRXOG
PDLQWDLQ�PRVW��DW�OHDVW����WR����SHUFHQW��RI
WKH�OHDI�DQG�QHHGOH�OLWWHU�SURGXFWLRQ�SRWHQ�
WLDO��GHSHQGLQJ�RQ�ZKHWKHU�WKH�50=�ZLGWK
SURYLGHG�LV�DW�WKH�XSSHU�RU�ORZHU�HQG�RI�WKH
UDQJH���)RU�DOO�WKUHH�VWUHDP�FODVVHV��WKH
50=�EXIIHU�ZRXOG�EH�VXIILFLHQW�WR�PDLQWDLQ
PRVW�LI�QRW�DOO�RI�WKH�GHWULWDO�LQSXWV�QHFHV�
VDU\�IRU�D�SURSHUO\�IXQFWLRQLQJ�DTXDWLF�V\V�
WHP�

$SSUR[LPDWHO\��������WR��������DFUHV�RI�QR�
KDUYHVW�50=V�ZRXOG�EH�SURWHFWHG�XQGHU
$OWHUQDWLYH���RQ�3$/&2�RZQHUVKLS���&XU�
UHQWO\�PRVW�����SHUFHQW��RI�WKH�ULSDULDQ
YHJHWDWLRQ�LV�PLG�VHUDO�VWDJH�RU�ROGHU��PRUH
WKDQ����\HDUV���VHH�7DEOHV�������DQG���������
6WDQG�DJH�VLJQLILFDQWO\�LQIOXHQFHV�GHWULWDO
LQSXW�WR�D�VWUHDP�V\VWHP���5LFKDUGVRQ
�������IRXQG�WKDW�DOORFKWKRQRXV�GHWULWDO
LQSXW�ZDV�DSSUR[LPDWHO\�WZLFH�DV�KLJK�LQ
ROG�JURZWK�IRUHVWV�DV�FRPSDUHG�WR�HLWKHU����
RU����\HDU�ROG�IRUHVWV���$OWKRXJK�VRPH�UH�
GXFHG�OHYHO�RI�GHWULWDO�LQSXW�LV�SURGXFHG
IURP�\RXQJHU�VWDQGV��LW�FDQ�EH�DVVXPHG
WKDW�WKHVH�PLG�VHUDO�VWDQGV��ZKLFK�PDNH�XS
���SHUFHQW�RI�3$/&2ªV�RZQHUVKLS��ZRXOG
SURGXFH�OHDI�DQG�QHHGOH�OLWWHU�DW�D�OHYHO
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FORVH��LI�QRW�HTXDO��WR�DQ�ROG�JURZWK�IRUHVW
QHDU�WKH�HQG�RI�WKH����\HDU�SHULRG�RI�WKH
+&3��VHH�7DEOH�����������0RVW�RI�WKH
\RXQJHU�VWDQGV�ZRXOG�KDYH�PDWXUHG�WR�DW
OHDVW�PLG�VHUDO�VWDQG�DJH�DQG��WKHUHIRUH�
ZRXOG�SURGXFH�DW�OHDVW����SHUFHQW�RI�WKH
DOORFKWKRQRXV�GHWULWDO�LQSXW�LQ�WKH�ODWHU
\HDUV�RI�WKH�+&3��7KLV�SUHGLFWLRQ�LV�VXS�
SRUWHG�E\�WKH�)5(,*+76�PRGHO��ZKLFK
FKDUDFWHUL]HV�DOO�RI�WKH�50=�DFUHV��QRW�LQ�
FOXGLQJ�QDWXUDOO\�VSDUVH�YHJHWDWLRQ�W\SHV�
LQWR�DW�OHDVW�WKH�PLG�VXFFHVVLRQDO�FDWHJRU\
ZLWKLQ�WKH�ORQJ�WHUP�����\HDUV���$SSHQGL[
7DEOH�-������$OWHUQDWLYH���ZRXOG�EH�H[SHFWHG
WR�SURYLGH�KLJK�LI�QRW�FRPSOHWH�SURWHFWLRQ�RI
OHDI�DQG�QHHGOH�LQSXWV�RYHU�WKH�ORQJ�WHUP
ZKHQ�WUHHV�LQ�50=V�JURZ�EDFN�DQG�RYHU�WKH
VKRUW�WHUP�ZKHUH�50=V�DUH�DOUHDG\�SUR�
YLGLQJ�VXIILFLHQW�OHDI�DQG�QHHGOH�OLWWHU�LQ�
SXWV�

$OWHUQDWLYH����3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW�
$V�GLVFXVVHG�SUHYLRXVO\��WKHUH�DUH�WKUHH
VHSDUDWH�ZD\V�DTXDWLF�PLWLJDWLRQ�PHDVXUHV
DUH�DSSOLHG�WKDW�GLUHFWO\�DIIHFW�WKH�ULSDULDQ
DUHD���7KHVH�LQFOXGH�LQWHULP�SUHVFULSWLRQV�
GHIDXOW�SUHVFULSWLRQV��DQG�SUHVFULSWLRQV
JHQHUDWHG�IURP�ZDWHUVKHG�DQDO\VLV��:DWHU�
VKHG�DQDO\VLV�GRHV�QRW�WDUJHW�GHWULWDO�SUR�
GXFWLRQ���7KHUHIRUH��RQO\�WKURXJK�VLWH�
VSHFLILF�SUHVFULSWLRQV�WKDW�WDUJHW�RWKHU�UL�
SDULDQ�IXQFWLRQV�ZRXOG�GHWULWXV�SURGXFWLRQ
EH�SURWHFWHG���%RWK�WKH�LQWHULP�DQG�WKH�GH�
IDXOW�SUHVFULSWLRQV�WKDW�DSSO\�WR�WKH�ULSDU�
LDQ�]RQH�DUH�DQDO\]HG�LQ�WHUPV�RI�SURWHFWLRQ
OHYHOV�IRU�GHWULWXV�SURGXFWLRQ��,Q�WKH�IRO�
ORZLQJ�VHFWLRQ��WKLV�DQDO\VLV�LV�EDVHG�RQ�WKH
ZLGWK�RI�WKH�50=�DQG�WKH�DOORZDEOH�OHYHO�RI
DFWLYLW\�ZLWKLQ�WKDW�50=�IRU�&ODVV�,��,,��DQG
,,,�VWUHDPV�

8QGHU�$OWHUQDWLYH����WKH�GHIDXOW�VWUDWHJ\
50=�ZLGWKV�IRU�&ODVV�,�DQG�PRVW�&ODVV�,,
VWUHDPV�PHHW�RU�H[FHHG�WKH�ZLGWKV�UHFRP�
PHQGHG�LQ�WKH�OLWHUDWXUH�IRU�SURWHFWLRQ�RI
GHWULWXV�SURGXFWLRQ��:KHUH�50=V�H[FHHG
WKH�ZLGWKV�UHFRPPHQGHG��WKH�H[WUD�PDUJLQ
RIIVHWV�ULVNV�WR�KDELWDW�IURP�XQNQRZQ�RU

XQFRQWUROODEOH�IDFWRUV��VXFK�DV�EORZGRZQ�
7KH�50=�FORVHVW�WR�WKH�VWUHDP�ZRXOG�EH�D
QR�KDUYHVW�DUHD�����IHHW��RQ�DOO�&ODVV�,�DQG
PRVW�&ODVV�,,�VWUHDPV��PDLQWDLQLQJ�D�ODUJH
SURSRUWLRQ�RI�WKH�50=ªV�GHWULWDO�LQSXW�SUR�
GXFWLYH�FDSDFLW\��VHH�6HFWLRQ������)LJXUHV
�����D�DQG�E��DQG�DERYH�GLVFXVVLRQ�RQ�VKDGH
IRU�GHWDLOV�UHJDUGLQJ�SUHVFULSWLRQV����7KH
RQO\�H[FHSWLRQ�PLJKW�EH�ZKHUH�PHDVXUHV�WR
SURYLGH�HFRV\VWHP�UHVWRUDWLRQ�DUH�LPSOH�
PHQWHG��H�J���WUHH�WKLQQLQJ����,Q�WKLV�VFH�
QDULR��WKLQQLQJ�WUHHV�LQ�WKH�ILUVW����IHHW
FRXOG�UHGXFH�VRPH�RI�WKH�OHDI�DQG�QHHGOH
LQSXW�SRWHQWLDO�IRU�WKH�VKRUW�WHUP�

8QGHU�WKH�GHIDXOW�VWUDWHJ\��VLOYLFXOWXUDO
DFWLYLWLHV�LQ�WKH�PLQLPDO�KDUYHVW�VHFRQG
EDQG������VTXDUH�IRRW�SRVW�KDUYHVW�EDVDO
DUHD�>SKED@�SUHVFULSWLRQ�RQ�&ODVV�,�VWUHDPV
DQG�����VTXDUH�IRRW�SRVW�KDUYHVW�EDVDO�DUHD
RQ�&ODVV�,,�VWUHDPV��ZRXOG�QRW�DSSUHFLDEO\
UHGXFH�WKH�DELOLW\�RI�WKH�50=�WR�FRQWULEXWH
GHWULWDO�QXWULHQWV��HVSHFLDOO\�ZKHQ�FRP�
ELQHG�ZLWK�WKH����IRRW�QR�KDUYHVW�EDQG�
7KHVH�50=V�ZRXOG�SURYLGH�FRQWLQXRXV�LQ�
SXWV�RI�GHWULWXV�WR�VWUHDPV�DQG�ZRXOG�DOORZ
WKH�PDLQWHQDQFH�RI�VWUHDP�SURGXFWLYLW\�LQ
WKH�VKRUW�DQG�ORQJ�WHUP�

7KHUH�DUH�WZR�SUHVFULSWLRQ�VFHQDULRV�DORQJ
&ODVV�,,�VWUHDPV�XQGHU�WKH�GHIDXOW�VWUDWHJ\
ZKHUH�SURWHFWLRQ�RI�GHWULWDO�LQSXWV�LV�QRW�DV
FRPSOHWH���7KH�ILUVW�VFHQDULR�LV�ZKHUH�WKH
50=�ZLGWK�LV�����IHHW��ZKLFK�LV�OHVV�WKDQ
WKDW�UHFRPPHQGHG�LQ�DOO�RI�WKH�OLWHUDWXUH�
DOWKRXJK�PDQ\�VWXGLHV�FRQFOXGH�WKDW
����IHHW�LV�VXIILFLHQW�WR�SURYLGH�GHWULWXV
SURGXFWLRQ��7KLV�VFHQDULR�RFFXUV�DORQJ�&ODVV
,,�VWUHDPV�LQ�WKH�+XPEROGW�:$$��7KH�VHF�
RQG�VFHQDULR�LV�ZKHUH�VHOHFWLYH�KDUYHVW�LV
DOORZHG�FORVH�WR�WKH�VWUHDP�HGJH���7KRXJK
WKH�50=�EXIIHU�ZLGWK�RXWVLGH�WKH�+XPEROGW
:$$�LQ�WKH�UHGZRRG�WLPEHU�W\SHV�PHHWV
WKH�ZLGWK�UHFRPPHQGHG�LQ�WKH�OLWHUDWXUH�
WKH�VHOHFWLYH�KDUYHVW�WR�WKH�VWUHDP�HGJH��RI
����VTXDUH�IRRW�SKED��FRXOG�UHGXFH�WKH
RYHUVWRU\�FDQRS\�EHORZ�QDWXUDO�FRQGLWLRQV�
ZKLFK�FRXOG�UHGXFH�GHWULWDO�LQSXWV���,Q�VFH�
QDULRV�RQH�DQG�WZR��WKH�ULVN�RI�OHDI�DQG
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QHHGOH�OLWWHU�GHFOLQHV�IURP�WKHVH�SUHVFULS�
WLRQV�DUH�ORZ�VLQFH�WKH\�PDLQWDLQ�PRVW�RI
WKH�RYHUVWRU\�FDQRS\�����SHUFHQW�RU
JUHDWHU���DQG�WKH�50=�EXIIHU�ZLGWKV�DUH
FORVH�WR�WKH�ZLGWKV�UHFRPPHQGHG�LQ�OLWHUD�
WXUH�

5LFKDUGVRQ��������HVWLPDWHG�WKDW����WR���
SHUFHQW�RI�DOO�OHDYHV�WKDW�HQWHU�D�VWUHDP
VHJPHQW�DUH�WUDQVSRUWHG�GRZQVWUHDP�XQWLO
VWRUHG�LQ�D�ODUJH�SRRO�RU�ODNH���7KLV�ILQGLQJ
VXJJHVWV�WKDW�VRPH�GHWULWDO�LQSXW�IURP�XS�
SHU�KHDGZDWHU�DUHDV�WKDW�PD\�QRW�KDYH�ILVK
�L�H���&ODVV�,,�DQG�,,,�VWUHDPV��OLNHO\�FRQ�
WULEXWHV�WR�ORZHU�GRZQVWUHDP�VHJPHQWV
WKDW�VXSSRUW�ILVK���7KH�RYHUDOO�LPSRUWDQFH
DQG�PDJQLWXGH�RI�WKLV�XSVWUHDP�FRQWULEX�
WLRQ�WR�GHWULWDO�LQSXW�LV�QRW�FXUUHQWO\
NQRZQ���7KH�H[DFW�SURSRUWLRQ�RI�GHWULWDO
SURGXFWLRQ�WKDW�FRPHV�IURP�&ODVV�,,,
VWUHDPV�LV�QRW�ZHOO�GRFXPHQWHG�LQ�WKH�OLW�
HUDWXUH��KRZHYHU��LW�PD\�EH�DQ�LPSRUWDQW
SRUWLRQ�RI�WKH�RYHUDOO�SURGXFWLYLW\���2Q
&ODVV�,,,�VWUHDPV��WKH�ODFN�RI�50=�EXIIHUV
ZRXOG�QRW�PHHW�WKH�SURWHFWLRQ�UHFRP�
PHQGHG�IRU�GHWULWDO�LQSXW�QHHGV��DW�OHDVW�LQ
WKH�VKRUW�WHUP��DQG�SUREDEO\�RQO\�LQ�ORFDO�
L]HG�DUHDV�ZKLOH�YHJHWDWLRQ�JURZV�EDFN�
7KHUH�ZRXOG�SUREDEO\�EH�DQ�LQWHUUXSWLRQ�RI
GHWULWXV�LQSXW�XQWLO�WKH�ULSDULDQ�IRUHVW�UH�
JUHZ�WR�WKH�SRLQW�RI�FDQRS\�FORVXUH��DIWHU
WKH�&ODVV�,,,�VWUHDP�ZDV�KDUYHVWHG���7KH
&ODVV�,,,�VWUHDPV�ZRXOG�WKHQ�SURGXFH�VRPH
OHDI�DQG�QHHGOH�OLWWHU��DOWKRXJK�SURGXFWLRQ
PLJKW�QRW�UHDFK�WKH�OHYHO�RI�D�ODWH�VHUDO
VWDQG�LQ�WKH�VKRUW�����\HDUV��RU�ORQJ�WHUP
����\HDUV��

&XUUHQWO\�����SHUFHQW�RI�WKH�ULSDULDQ�YHJH�
WDWLRQ�LV�LQ�PLG�VHUDO�VWDJH�����WR����\HDUV��
DQG����SHUFHQW�LV�LQ�WKH�HDUO\�VHUDO�VWDJHV
�VHH�7DEOH����������6WDQG�DJH�VLJQLILFDQWO\
LQIOXHQFHV�GHWULWDO�LQSXW�WR�D�VWUHDP�V\V�
WHP���7KHUHIRUH��WKHVH�VWDQGV�ZRXOG�QRW�EH
SURGXFLQJ�OHDI�DQG�QHHGOH�OLWWHU�WKDW�DS�
SURDFK�QDWXUDO�EDFNJURXQG�OHYHOV�LQ�WKH
VKRUW�WHUP��VHH�7DEOH�����������0LG�VHUDO
VWDQGV�ZRXOG�UHJURZ�WR�WKH�SRLQW�WKDW�FDQ�
RS\�FORVXUH�ZRXOG�EH�VXIILFLHQW�WR�SURGXFH

OHDI�DQG�QHHGOH�OLWWHU�FRPSDUDEOH�WR�D�ODWH
VHUDO�VWDQG�QHDU�WKH�HQG�RI�WKH����\HDU�SH�
ULRG�RI�WKH�+&3�DORQJ�&ODVV�,�DQG�,,
VWUHDPV��VHH�7DEOH��������DQG�$SSHQGL[
7DEOH�-����

&ODVV�,�VWUHDPV�PDQDJHG�XQGHU�WKH�LQWHULP
VWUDWHJ\��VLPLODU�WR�WKH�GHIDXOW�VWUDWHJ\��
H[FHHG�WKH�ZLGWK�UHFRPPHQGHG�LQ�WKH�OLW�
HUDWXUH�IRU�SURWHFWLRQ�RI�OHDI�DQG�QHHGOH
OLWWHU�SURGXFWLRQ��7KH�LQWHULP�VWUDWHJ\
&ODVV�,�VWUHDPV��OLNH�WKH�GHIDXOW�VWUDWHJ\�
KDYH�D�QR�KDUYHVW�DUHD�����IHHW��FORVHVW�WR
WKH�VWUHDP��ZKLFK�ZRXOG�PDLQWDLQ�D�ODUJH
SURSRUWLRQ�RI�WKH�50=Vª�GHWULWDO�LQSXW�SUR�
GXFWLYH�FDSDFLW\��VHH�6HFWLRQ������)LJXUHV
�����D�DQG�E��DQG�DERYH�GLVFXVVLRQ�RQ�VKDGH
IRU�GHWDLOV�UHJDUGLQJ�SUHVFULSWLRQV����+RZ�
HYHU��VLPLODU�WR�WKH�GLVFXVVLRQ�XQGHU�VKDGH�
WKHUH�LV�WKH�SRWHQWLDO�WKDW�OHDI�DQG�QHHGOH
OLWWHU�LQSXW�FRXOG�EH�OHVV�WKDQ�XQGHU�WKH
GHIDXOW�VWUDWHJ\�LQ�ORFDOL]HG�DUHDV��SULPDU�
LO\�ZKHUH�WDUJHW�WUHH�VL]H�GLVWULEXWLRQV�LQ
EDQGV���DQG���DUH�QRW�PHW���,W�LV�GLIILFXOW�WR
DVVHVV�WKH�OHYHO�WR�ZKLFK�WKH�GHWULWDO�LQSXW
SURGXFWLYH�FDSDFLW\�FRXOG�EH�FRPSURPLVHG�
+RZHYHU��WKH�ILUVW�EDQG�LV�VWLOO�QR�KDUYHVW
DQG�ZRXOG�EH�FRPELQHG�ZLWK�D�VHFRQG�EDQG
ZLWK�VRPH�OHYHO�RI�UHVWULFWLYH�KDUYHVW��UH�
VXOWLQJ�LQ�PRVW�LI�QRW�DOO�RI�WKH�GHWULWDO�LQ�
SXW�QHFHVVDU\�WR�PDLQWDLQ�WKH�DTXDWLF�V\V�
WHP�

8QGHU�WKH�LQWHULP�VWUDWHJ\��&ODVV�,,
VWUHDPV�KDYH�D�KLJKHU�ULVN�RI�OHDI�DQG�QHH�
GOH�OLWWHU�LQSXW�UHGXFWLRQ�FRPSDUHG�WR�&ODVV
,,�VWUHDPV�XQGHU�WKH�GHIDXOW�VWUDWHJ\���7KH
WKUHH�SULPDU\�UHDVRQV�IRU�WKLV�ULVN�RI�UHGXF�
WLRQ�DUH�����WKH�����IRRW�50=�LV�OHVV�WKDQ
ZKDW�LV�UHFRPPHQGHG�LQ�VRPH�OLWHUDWXUH�
����WKH�QR�KDUYHVW�EDQG�LV�VXEVWDQWLDOO\
VPDOOHU�WKDQ�XQGHU�&ODVV�,,�GHIDXOW�EXIIHUV
ZLWK�D�QR�KDUYHVW�EDQG��DQG�����WUHH�VL]H
GLVWULEXWLRQ�LQ�EDQG���LV�D�WDUJHW�DQG�QRW�D
UHTXLUHPHQW��7KHUHIRUH��OHVV�SURWHFWLRQ
ZRXOG�EH�SURYLGHG�WR�&ODVV�,,�VWUHDPV
ZKHUH�WKLV�LQWHULP�VWUDWHJ\�LV�LPSOHPHQWHG�
,W�LV�GLIILFXOW��KRZHYHU��WR�GHWHUPLQH
ZKHWKHU�WKH�ULVN�RI�UHGXFWLRQ�XQGHU�WKH
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&ODVV�,,�LQWHULP�VWUDWHJ\�ZRXOG�EH�GHWHFW�
DEOH��JLYHQ�WKH�IDFW�WKDW�WKH�SRVW�KDUYHVW
EDVDO�DUHD�LV�UHTXLUHG�ZLWKLQ�EDQG����WKHUH�
IRUH��VRPH�OHYHO�RI�GHWULWDO�SURGXFWLRQ�ZRXOG
EH�PDLQWDLQHG�

7KH�LQWHULP�VWUDWHJ\�&ODVV�,,,�VWUHDPV�
VLPLODU�WR�WKH�GHIDXOW�VWUDWHJ\�&ODVV�,,,
VWUHDPV��ODFN�DQ�50=�EXIIHU�DQG��WKHUHIRUH�
GR�QRW�PHHW�WKH�SURWHFWLRQ�UHFRPPHQGHG�IRU
GHWULWDO�LQSXW���7KHUHIRUH��VLPLODU�WR�WKH
GHIDXOW�VWUDWHJ\��WKHUH�ZRXOG�SUREDEO\�EH
DQ�LQWHUUXSWLRQ�RI�GHWULWDO�LQSXW�XQWLO�WKH
ULSDULDQ�IRUHVW�UHJURZV�WR�WKH�SRLQW�RI�FDQ�
RS\�FORVXUH���7KH�&ODVV�,,,�VWUHDPV�ZRXOG
WKHQ�SURGXFH�VRPH�OHDI�DQG�QHHGOH�OLWWHU�
DOWKRXJK�SURGXFWLRQ�PLJKW�QRW�UHDFK�WKH
OHYHO�RI�QDWXUDO�EDFNJURXQG��RU�ODWH�VHUDO
VWDJH��LQ�WKH�VKRUW�����\HDUV��RU�ORQJ�WHUP
����\HDUV��

$OWHUQDWLYH���IRU�WKH�GHIDXOW�DQG�LQWHULP
VWUDWHJLHV�ZRXOG�SURWHFW�PRVW�OHDI�DQG�QHH�
GOH�OLWWHU�SRWHQWLDO�LQ�&ODVV�,�DQG�,,�VWUHDPV
IRU�ERWK�WKH�VKRUW�DQG�ORQJ�WHUP���7KH�ODFN
RI�SURWHFWLRQ�RI�&ODVV�,,,�VWUHDPV�ZRXOG�UH�
GXFH�OHDI�DQG�OLWWHU�LQSXW�SRWHQWLDO�LQ�ERWK
WKH�VKRUW�DQG�ORQJ�WHUP���7KLV�FRXOG�DIIHFW
IXWXUH�OHDI�DQG�QHHGOH�LQSXW�UDWHV���3RWHQ�
WLDOO\��EHFDXVH�RI�WKH�ORVV�RI�&ODVV�,,,�OHDI
DQG�QHHGOH�LQSXWV��DQ�HYHQWXDO�VORZGRZQ�LQ
RYHUDOO�LQSXWV�GRZQVWUHDP�RI�&ODVV�,,,
VWUHDPV�FRXOG�RFFXU���7KLV�FRXOG�DIIHFW�SUR�
GXFWLYLW\�GRZQVWUHDP�LQ�ILVK�EHDULQJ�ZD�
WHUV���$V�D�UHVXOW��$OWHUQDWLYH���LV�H[SHFWHG
WR�SURYLGH�KLJK�SURWHFWLRQ�RI�OHDI�DQG�QHHGOH
LQSXWV�IRU�WKH�GHIDXOW�VWUDWHJ\�DORQJ�&ODVV�,
DQG�,,�VWUHDPV�DQG�IRU�WKH�LQWHULP�VWUDWHJ\
DORQJ�&ODVV�,�VWUHDPV��7KH�&ODVV�,,�VWUHDPV
XQGHU�WKH�LQWHULP�VWUDWHJ\�DUH�SURYLGHG
PRGHUDWH�WR�KLJK�SURWHFWLRQ�GHSHQGLQJ�RQ
SRVW�KDUYHVW�WUHH�VL]H�GLVWULEXWLRQV���$ORQJ
&ODVV�,,,�VWUHDPV��KRZHYHU��$OWHUQDWLYH��
IRU�ERWK�WKH�GHIDXOW�DQG�LQWHULP�VWUDWHJLHV
ZRXOG�SURYLGH�RQO\�ORZ�SURWHFWLRQ�RI�GHWUL�
WDO�LQSXWV���7KHUHIRUH��WKHUH�LV�D�JUHDWHU�ULVN
RI�LQWHUUXSWLQJ�GHWULWDO�LQSXWV�RYHU�WKH
VKRUW�DQG�ORQJ�WHUP�XQWLO�QHZ�WUHHV�JURZ
EDFN�LQ�ORFDOL]HG�DUHDV��VHH�7DEOH���������

8QGHU�WKLV�DOWHUQDWLYH��ULSDULDQ�DFUHV
ZLWKLQ�WKH�5HVHUYH�DQG�00&$V�DUH�SUR�
YLGHG�FRPSOHWH�SURWHFWLRQ�IURP�DQ\�ORVV�RI
ULSDULDQ�IXQFWLRQ�IRU�LQSXWV�RI�OHDI�DQG�QHH�
GOH�OLWWHU���7KH�00&$�DFUHV�DUH�LQFOXGHG
XQGHU�&DWHJRU\�$¦�QR�KDUYHVW��IRXQG�LQ
$SSHQGL[�7DEOH�-���DQG�)LJXUH�������

$OWHUQDWLYH����3URSHUW\�ZLGH�6HOHFWLYH�+DU�
YHVW�
8QGHU�$OWHUQDWLYH����FRPSOHWH�SURWHFWLRQ�RI
SRWHQWLDO�OHDI�DQG�QHHGOH�LQSXW�ZRXOG�EH
SURYLGHG�E\�WKH�GHVLJQDWHG�����IRRW�QR�
KDUYHVW�50=V�RQ�&ODVV�,�VWUHDPV������IRRW�
QR�KDUYHVW�50=V�RQ�&ODVV�,,�VWUHDPV��DQG
����IRRW�QR�KDUYHVW�50=V�RQ�&ODVV�,,,
VWUHDPV���6HOHFWLYH�KDUYHVW�ZLWKLQ�WKH
50=V�FRXOG�RFFXU�DIWHU�ZDWHUVKHG�DQDO\VLV
LV�LPSOHPHQWHG�DQG�VLWH�VSHFLILF�KDUYHVW
SUHVFULSWLRQV�DUH�LGHQWLILHG���%HFDXVH�LW�LV
DQWLFLSDWHG�WKDW�WKH�QR�KDUYHVW�50=V
ZRXOG�EH�UHGXFHG�DIWHU�ZDWHUVKHG�DQDO\VLV�
WKH�IROORZLQJ�EXIIHUV�ZHUH�DVVXPHG�IRU
PRGHOLQJ���QR�KDUYHVW�EXIIHUV�IRU�&ODVV�,
VWUHDPV�DUH�����IHHW��&ODVV�,,�VWUHDPV�DUH
���IHHW��DQG�&ODVV�,,,�VWUHDPV�DUH����IHHW�
:LWKLQ�WKH�KDUYHVWDEOH�SRUWLRQ�RI�WKH
VWUHDP�EXIIHUV��RQO\�VHOHFWLYH�KDUYHVW�RI�D
����VTXDUH�IRRW�SKED��IROORZLQJ�WKH�VDPH
VL]H�GLVWULEXWLRQ�DV�H[SODLQHG�LQ�$OWHUQDWLYH
��XQGHU�WKH�GHIDXOW�VWUDWHJ\��ZRXOG�EH�DO�
ORZHG���2YHUDOO��WKH�50=�EXIIHUV�SURYLGHG
RQ�DOO�WKUHH�VWUHDP�FODVVHV�VKRXOG�EH�VXIIL�
FLHQW�WR�PDLQWDLQ�WKH�GHWULWDO�LQSXWV�RQ�DOO
VWUHDPV�DW�RU�QHDU�QDWXUDO�FRQGLWLRQV�

$OVR��XQGHU�WKLV�DOWHUQDWLYH��WKH�50=�DFUHV
WKDW�DUH�SURWHFWHG�IURP�WKH�FRPELQDWLRQ�RI
WKH�QR�KDUYHVW�UHVLGXDO�DQG�ROG�JURZWK�DQG
WKH�����IRRW�EXIIHUV�VXUURXQGLQJ�WKHP�DUH
HQVXUHG�FRPSOHWH�SURWHFWLRQ�WKURXJK�WKH
SUHVHUYDWLRQ�RI�WKHVH�VWDQGV���7KHVH�VWDQGV
DUH�UHSUHVHQWHG�LQ�$SSHQGL[�7DEOH�-���DQG
)LJXUH�������XQGHU�&DWHJRU\�$¦QR�KDUYHVW�
([FHSW�IRU�WKH�XSSHU�UDQJH�RI�50=�EXIIHU
ZLGWKV�XQGHU�$OWHUQDWLYH����WKLV�DOWHUQDWLYH
KDV�WKH�JUHDWHVW�DPRXQW�RI�QR�KDUYHVW
50=V�DPRQJ�WKH�DOWHUQDWLYHV�
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$OWHUQDWLYH���ZRXOG�XOWLPDWHO\�SURYLGH�WKH
PRVW�50=�SURWHFWLRQ�IRU�OHDI�DQG�QHHGOH
OLWWHU�RYHUDOO��H[FHSW�IRU�$OWHUQDWLYH�����VHH
)LJXUHV�������D��E��DQG�F����,W�VKRXOG�PDLQ�
WDLQ�DGHTXDWH�OHDI�DQG�QHHGOH�OLWWHU�FORVH�WR
ZKDW�ZRXOG�EH�IRXQG�LQ�DQ�ROG�JURZWK�VWDQG
WKURXJKRXW�3$/&2ªV�RZQHUVKLS�DQG�ZRXOG
SURYLGH�IRU�DQ�H[WUD�PDUJLQ�WKDW�LV�DOPRVW
HTXLYDOHQW�WR�$OWHUQDWLYH���IRU�XQFRQWUROOD�
EOH�IDFWRUV�VXFK�DV�EORZGRZQ���$V�D�UHVXOW�
WKLV�DOWHUQDWLYH�VKRXOG�SURYLGH�FRPSOHWH
SURWHFWLRQ�RI�GHWULWDO�LQSXWV�QHHGHG�IRU�WKH
DTXDWLF�HQYLURQPHQW��VHH�6HFWLRQ������

&XUUHQWO\��PRVW�����SHUFHQW��RI�WKH�ULSDULDQ
YHJHWDWLRQ�LQ�WKH�3$/&2�+&3�SODQQLQJ
DUHD�LV�DW�OHDVW�LQ�PLG�VHUDO�VWDJH�����WR���
\HDUV���VHH�7DEOH����������%HFDXVH�VWDQG�DJH
DQG�GHQVLW\�VLJQLILFDQWO\�LQIOXHQFH�GHWULWDO
LQSXW�WR�D�VWUHDP�V\VWHP��VRPH�UHGXFHG
OHYHO�RI�GHWULWDO�LQSXW�LV�H[SHFWHG�IURP
\RXQJHU�VWDQGV��7KHUHIRUH��LW�FDQ�EH�DV�
VXPHG�WKDW�WKHVH�PLG�VHUDO�VWDQGV��ZKLFK
PDNH�XS����SHUFHQW�RI�WKH�RZQHUVKLS�
ZRXOG�EH�SURGXFLQJ�OHDI�DQG�QHHGOH�OLWWHU�DW
D�OHYHO�FORVH��LI�QRW�HTXDO��WR�D�QDWXUDO�V\V�
WHP�E\�WKH�HQG�RI�WKH����\HDU�SHULRG�RI�WKH
+&3���0RVW�RI�WKH�\RXQJHU�VWDQGV�ZRXOG
KDYH�JURZQ�XS�WR�DW�OHDVW�PLG�VHUDO�VWDQG
DJH�DQG��WKHUHIRUH��ZRXOG�EH�SURGXFLQJ�DW
OHDVW����SHUFHQW�RI�WKH�DOORFKWKRQRXV�GHWUL�
WDO�LQSXW�LQ�WKH�ODWHU�\HDUV�RI�WKH�+&3
�7DEOH�-����

$OWHUQDWLYH�����������DFUH�1R�KDUYHVW�3XE�
OLF�5HVHUYH�
$OWHUQDWLYH���50=V�IRU�&ODVV�,��,,��DQG�,,,
VWUHDPV�LQ�WKH�3$/&2�+&3�SODQQLQJ�DUHD
ZRXOG�IROORZ�WKH�VDPH�EXIIHU�UHTXLUHPHQWV
DQG�KDUYHVW�UHVWULFWLRQV�DV�$OWHUQDWLYH���
$V�D�UHVXOW��WKH�VDPH�FRQFOXVLRQ�FDQ�EH
PDGH���50=V�ZRXOG�SURYLGH�PRVW��LI�QRW�DOO�
SURWHFWLRQ�RI�OHDI�DQG�QHHGOH�OLWWHU�WR�&ODVV�,
DQG�,,�VWUHDPV�DQG�ZRXOG�KDYH�D�KLJK�ULVN
RI�UHGXFWLRQ�DORQJ�&ODVV�,,,�VWUHDPV�

7KLV�DOWHUQDWLYH�SURYLGHV�VXEVWDQWLYH�DGGL�
WLRQDO�SURWHFWLRQ�RI�50=V�GXH�WR�WKH�PRUH
WKDQ��������DFUH�5HVHUYH���7KLV�DOWHUQDWLYH

KDV�D�JUHDWHU�QXPEHU�RI�QR�KDUYHVW�50=
ODQGV�WKDQ�$OWHUQDWLYH�����7KH�SURWHFWLRQ�RI
50=V�SURYLGHG�E\�WKLV�5HVHUYH�LV��KRZHYHU�
D�VPDOOHU�SRUWLRQ�RI�QR�FXW�50=�DFUHV�LQ�WKLV
DOWHUQDWLYH�WKDQ�LQ�$OWHUQDWLYH�����2YHUDOO�
$OWHUQDWLYH���JDLQV�PRUH�SURWHFWLRQ�IURP�WKH
SURSRVHG�LPSOHPHQWDWLRQ�RI�D�����IRRW�EXIIHU
DURXQG�WKH�UHVLGXDO�DQG�ROG�JURZWK�WKDQ�WKH
�������DFUH�5HVHUYH�XQGHU�$OWHUQDWLYH���

,Q�VXPPDU\��$OWHUQDWLYH���PDLQWDLQV�PRVW
RI�WKH�IXOO�SRWHQWLDO�IRU�OHDI�DQG�QHHGOH�OLWWHU
LQSXW�IURP�50=V�IRU�WZR�UHDVRQV�������WKH
50=�EXIIHUV�SURWHFW�PRVW�RI�WKH�OHDI�DQG
QHHGOH�LQSXW�RQ�3$/&2ªV�ODQG�LQ�&ODVV�,
DQG�,,�VWUHDPV�IRU�ERWK�WKH�VKRUW�DQG�ORQJ
WHUP������WKH�50=V�ORFDWHG�ZLWKLQ�WKH�5H�
VHUYH�ZRXOG�KDYH�FRPSOHWH�SURWHFWLRQ�RI
GHWULWDO�LQSXWV���+RZHYHU��WKH�ODFN�RI�SUR�
WHFWLRQ�RI�&ODVV�,,,�VWUHDPV�RXWVLGH�RI�WKH
5HVHUYH�FRXOG�UHGXFH�OHDI�DQG�OLWWHU�LQSXW
SRWHQWLDO�LQ�ERWK�WKH�VKRUW�DQG�ORQJ�WHUP�LQ
ORFDOL]HG�DUHDV�

6WUHDPEDQN�6WDELOLW\
6WUHDPEDQN�HURVLRQ�LV�D�QDWXUDO�SURFHVV
WKDW�RFFXUV�VSRUDGLFDOO\�LQ�IRUHVWHG�DQG
QRQIRUHVWHG�ZDWHUVKHGV��5LFKDUGV�������
7KRUQH����������8QGHU�QDWXUDO�FRQGLWLRQV�
WKLV�SURFHVV�LV�SDUW�RI�WKH�QRUPDO�HTXLOLE�
ULXP�RI�VWUHDPV���7KH�IRUFHV�RI�HURVLRQ
�ZDWHU���UHVLVWDQFH��URRW�VWUHQJWK�DQG�EDQN
PDWHULDO���DQG�VHGLPHQW�WUDQVSRUW�PDLQWDLQ
DQ�LPSRUWDQW�EDODQFH���+XPDQ�DFWLYLW\�FDQ
DFFHOHUDWH�VWUHDPEDQN�HURVLRQ���,PSRUWDQW
DOWHUDWLRQV�RI�WKH�V\VWHP�FRPSRQHQWV�WKDW
W\SLFDOO\�UHVXOW�IURP�WLPEHU�KDUYHVW�DFWLYL�
WLHV�LQFOXGH�WKH�IROORZLQJ������UHPRYLQJ
WUHHV�IURP�RU�QHDU�WKH�VWUHDPEDQN�����
FKDQJLQJ�WKH�K\GURORJ\�RI�WKH�ZDWHUVKHG�
DQG�����LQFUHDVLQJ�WKH�VHGLPHQW�ORDG��ZKLFK
ILOOV�SRROV�DQG�FRQWULEXWHV�WR�ODWHUDO�VFRXU
E\�IRUFLQJ�HURVLYH�VWUHDP�IORZ�DJDLQVW�WKH
VWUHDPEDQN��3IDQNXFK��������&HGHUKROP�HW
DO���������&KDPEHUOLQ�HW�DO�����������7KLV
HYDOXDWLRQ�LV�EDVHG�RQ�WKH�ZLGWKV�RI�WKH�UH�
VSHFWLYH�50=V�DQG�DFWLYLWLHV�DOORZHG�ZLWKLQ
WKH�EXIIHU�WKDW�PD\�DIIHFW�URRW�VWUHQJWK
DQG��WKXV��VWUHDPEDQN�LQWHJULW\���&KDQJHV
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LQ�K\GURORJ\�DQG�LQFUHDVHV�LQ�VHGLPHQW�ORDG
WKDW�DIIHFW�EDQN�VWDELOLW\�DUH�DGGUHVVHG�LQ
6HFWLRQ�����

)RU�WKLV�DQDO\VLV��D�FRQVHUYDWLYH�����VLWH�
SRWHQWLDO�WUHH�LV�DVVXPHG�WR�SURYLGH�FRP�
SOHWH�SURWHFWLRQ�RI�EDQN�VWDELOLW\��6SHQFH�HW
DO�����������)RU�&DOLIRUQLD�)35V��IXOO�SURWHF�
WLRQ�LV�SURYLGHG�RQ�&ODVV�,�VWUHDPV�JUHDWHU
WKDQ����SHUFHQW�VORSH�DQG�&ODVV�,,�VWUHDPV
JUHDWHU�WKDQ����SHUFHQW�VORSH���%HFDXVH
&DOLIRUQLD�)35V�DOORZ�VRPH�KDUYHVW�ZLWKLQ
WKH�ULSDULDQ�]RQH��EDQN�VWDELOLW\�PD\�EH
IXUWKHU�UHGXFHG���1R�KDUYHVW�]RQHV�LPPHGL�
DWHO\�DGMDFHQW�WR�FKDQQHOV�SURYLGH�DQ�DGGL�
WLRQDO�PHDVXUH�RI�SURWHFWLRQ�WR�EDQN�LQWHJ�
ULW\���,Q�WKH�FRKR�FRQVLGHUDWLRQ�JXLGHOLQHV
�&')������E���QR�KDUYHVW�ZLWKLQ�����WUHH
KHLJKW�LV�VXJJHVWHG�DORQJ�&ODVV�,�DQG�,,
VWUHDPV�WR�PDLQWDLQ�VWUHDPEDQN�LQWHJULW\�
SDUWLFXODUO\�DORQJ�VWUHDPEDQNV�WKDW�VKRZ
ODFN�RI�VWDELOLW\���:KHQ�LPSOHPHQWHG��FRKR
FRQVLGHUDWLRQV�VKRXOG�SURYLGH�PRVW�RI�WKH
SURWHFWLRQ�UHTXLUHG�WR�PDLQWDLQ�EDQN�VWD�
ELOLW\�DORQJ�&ODVV�,�DQG�,,�VWUHDPV���/LPLWHG
SURWHFWLRQ�LV�JLYHQ�WR�&ODVV�,,,�VWUHDPEDQNV
WKURXJK�(/=V�

$OWHUQDWLYH����1R�$FWLRQ�1R�3URMHFW�
$V�QRWHG�LQ�6HFWLRQ�����DQG�LQWURGXFHG�XQ�
GHU�WKH�VXE�VHFWLRQ�DERYH�UHJDUGLQJ�VKDGH�
WKH�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
GLIIHUV�XQGHU�&(4$�DQG�1(3$���)RU�&(4$�
WKH�1R�$FWLRQ�DOWHUQDWLYH�LV�QRW�SURMHFWHG
LQWR�WKH�ORQJ�WHUP�IXWXUH��,Q�WKH�VKRUW�WHUP�
FRQIRUPDQFH�ZLWK�WKH�)35V��WKH�IHGHUDO�DQG
&DOLIRUQLD�(6$V��DQG�RWKHU�IHGHUDO�DQG
VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D�7+3��DQG
VLWH�VSHFLILF�EDVLV��&RPSOLDQFH�LV�DWWDLQHG
E\�D�ZLGH�YDULHW\�RI�PLWLJDWLRQ�PHDVXUHV
WDLORUHG�WR�ORFDO�FRQGLWLRQV�VXFK�WKDW�VLJQLIL�
FDQW�HQYLURQPHQWDO�HIIHFWV�DQG�WDNH�RI
OLVWHG�VSHFLHV�DUH�DYRLGHG��&RQVHTXHQWO\�
PRVW�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�RI
LQGLYLGXDO�7+3V�DUH�H[SHFWHG�WR�EH�PLWL�
JDWHG�WR�D�OHYHO�RI�OHVV�WKDQ�VLJQLILFDQW
WKURXJK�LPSOHPHQWDWLRQ�RI�WKH�1R�$F�
WLRQ�1R�3URMHFW�DOWHUQDWLYH�

$V�QRWHG�LQ�6HFWLRQ�����DQG�XQGHU�WKH�VXE�
VHFWLRQ�DERYH�UHJDUGLQJ�VKDGH��WKH�1(3$
HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�DOWHUQDWLYH�FRQ�
VLGHUV�WKH�LPSOHPHQWDWLRQ�RI�ZLGH��QR�
KDUYHVW�50=V��DV�ZHOO�DV�UHVWULFWLRQV�RQ�WKH
KDUYHVW�RI�ROG�JURZWK�UHGZRRG�IRUHVW�WR
PRGHO�FRQGLWLRQV�RYHU�WKH�VKRUW�DQG�ORQJ
WHUP��5DQJHV�RI�50=V�DUH�FRQVLGHUHG�TXDOL�
WDWLYHO\�EHFDXVH�DGHTXDWH�EXIIHU�ZLGWKV
FRXOG�GLIIHU�DV�D�UHVXOW�RI�YDU\LQJ�FRQGLWLRQV
RQ�3$/&2�ODQGV�

8QGHU�$OWHUQDWLYH����QR�DFTXLVLWLRQ�RU
WUDQVIHU�RI�ODQGV�ZRXOG�RFFXU��)RU�WKH�SXU�
SRVH�RI�PRGHOLQJ�ZLWKLQ�WKLV�DOWHUQDWLYH��QR�
KDUYHVW�50=V�IRU�&ODVV�,�VWUHDPV�UDQJH
EHWZHHQ�����DQG�����IHHW��&ODVV�,,�VWUHDPV
UDQJH�EHWZHHQ����DQG�����IHHW��DQG�&ODVV
,,,�VWUHDPV�UDQJH�EHWZHHQ����DQG�����IHHW�
7KHVH�50=V�DUH�PHDVXUHG�KRUL]RQWDOO\
IURP�WKH�HGJH�RI�WKH�FKDQQHO�PLJUDWLRQ�]RQH
RU�WKH�YHJHWDWLRQ�WUDQVLWLRQ�OLQH�

$OWHUQDWLYH���SURYLGHV�FRPSOHWH�SURWHFWLRQ
IRU�WKLV�IXQFWLRQ�DORQJ�DOO�&ODVV�,�DQG�,,
VWUHDPV�DQG�WKH�XSSHU�HQG�RI�WKH�UDQJH�RI
50=V�IRU�&ODVV�,,,�VWUHDPV���7KH�ORZHU�HQG
RI�WKH�UDQJH�IRU�&ODVV�,,,�VWUHDPV�����IRRW
QR�KDUYHVW�50=V��SURYLGHV�PRVW�RI�WKH�SUR�
WHFWLRQ�UHTXLUHG�WR�PDLQWDLQ�EDQN�VWDELOLW\�
&ODVV�,,,�VWUHDPV�DUH�DOVR�PXFK�VPDOOHU�
WHQG�WR�EH�PRGHUDWHO\�RU�KLJKO\�FRQILQHG�
DQG�KDYH�OHVV�HURVLYH�SRZHU��WKHUHIRUH��WKH\
GR�QRW�QHFHVVDULO\�UHTXLUH�VXFK�H[SDQVLYH
EXIIHUV�IRU�EDQN�VWDELOLW\�SURWHFWLRQ���+RZ�
HYHU��VRPH�&ODVV�,,,�VWUHDPV�DUH�VXVFHSWLEOH
WR�RWKHU�SURFHVVHV�VXFK�DV�PDVV�ZDVWLQJ
DQG�SHDN�IORZV�ZKLFK�FRXOG�DOVR�DIIHFW�EDQN
VWDELOLW\��VHH�6HFWLRQV�����DQG�������7KHUH�
IRUH��PRVW�RI�WKHVH�50=�EXIIHUV�PHHW�WKH
����VLWH�SRWHQWLDO�WUHH�ZLGWK�DQG�DOVR�SUR�
YLGH�FRPSOHWH�SURWHFWLRQ�E\�SURYLGLQJ�QR�
KDUYHVW�]RQHV�LPPHGLDWHO\�DGMDFHQW�WR�WKH
VWUHDP���:LWK�WKH�RQH�H[FHSWLRQ��&ODVV�,,,
VWUHDPV�ZLWK�50=�EXIIHU�ZLGWKV�RI����IHHW�
D�KLJK�OHYHO�RI�SURWHFWLRQ�ZRXOG�EH�SURYLGHG
WR�PDLQWDLQ�VWUHDPEDQN�VWDELOLW\�
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$OWHUQDWLYHV����3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW��DQG��D��1R�(ON�5LYHU�3URSHUW\�
$V�GLVFXVVHG�SUHYLRXVO\��WKHUH�DUH�WKUHH
VHSDUDWH�ZD\V�DTXDWLF�PLWLJDWLRQ�PHDVXUHV
DUH�DSSOLHG�WKDW�GLUHFWO\�DIIHFW�WKH�ULSDULDQ
DUHD���7KHVH�DUH�LQWHULP�SUHVFULSWLRQV��GH�
IDXOW�SUHVFULSWLRQV�DQG�SUHVFULSWLRQV�JHQHU�
DWHG�IURP�ZDWHUVKHG�DQDO\VLV��,Q�WKLV�VHF�
WLRQ��ERWK�WKH�LQWHULP�DQG�GHIDXOW�SUHVFULS�
WLRQV�WKDW�DSSO\�WR�WKH�ULSDULDQ�]RQH�DUH
DQDO\]HG�LQ�WHUPV�RI�SURWHFWLRQ�OHYHOV�IRU
VWUHDPEDQN�VWDELOLW\���7KLV�DQDO\VLV�LV
EDVHG�RQ�WKH�ZLGWK�RI�WKH�50=�DQG�WKH�DO�
ORZDEOH�OHYHO�RI�DFWLYLW\�ZLWKLQ�WKDW�50=
IRU�&ODVV�,��,,��DQG�,,,�VWUHDPV�

0DQDJHPHQW�RI�ULSDULDQ�ODQGV�LV�WKH�VDPH
XQGHU�$OWHUQDWLYHV���DQG��D����6HH�6HFWLRQ
�����7DEOH��������)LJXUHV������D�DQG�E��DQG
DERYH�GLVFXVVLRQ�RQ�VKDGH�IRU�GHWDLOV�UH�
JDUGLQJ�SUHVFULSWLRQV���7KH�50=�ZLGWK
PHDVXUHPHQW�RQ�&ODVV�,�DQG�,,�VWUHDPV�XQ�
GHU�WKH�GHIDXOW�SUHVFULSWLRQV�H[FHHGV�WKH
ZLGWK�UHFRPPHQGHG�LQ�WKH�OLWHUDWXUH�IRU
VWUHDPEDQN�VWDELOLW\��VHH�)LJXUH������G��
&ODVV�,,,�VWUHDPV�DUH�QRW�SURYLGHG�ZLWK
50=V��VHH�6HFWLRQ������

7KH����IRRW�ZLGH��QR�KDUYHVW�EDQG�FRP�
ELQHG�ZLWK�D�VHOHFWLYH�KDUYHVW�EDQG�ZLWKLQ
PRVW�50=V�XQGHU�WKH�GHIDXOW�SUHVFULSWLRQV
VKRXOG�SURYLGH�FRPSOHWH�SURWHFWLRQ�RI�VWUH�
DPEDQN�VWDELOLW\���7KH�VLOYLFXOWXUDO�SUH�
VFULSWLRQV�IRU�&ODVV�,,�VWUHDPV�RXWVLGH�WKH
+XPEROGW�:$$�LQ�WKH�UHGZRRG�WLPEHU�W\SH
ZRXOG�UHVXOW�LQ�VRPH�UHGXFWLRQ�LQ�VWUHDP�
EDQN�LQWHJULW\�IURP�DOORZDEOH�VHOHFWLYH�KDU�
YHVW�WR�WKH�VWUHDP�HGJH���$OWKRXJK�PDQ\
UHGZRRG�VWXPSV�UHVSURXW�����WR����SHUFHQW��
WKHUH�DUH�QR�VWXGLHV�WR�VXSSRUW�WKDW�EDQN
VWDELOLW\�LV�SURWHFWHG�GXULQJ�WKH�URRW�GLH�
EDFN�SURFHVV���6WXPS�VSURXWV�GR�QRW�UHTXLUH
WKH�VDPH�DPRXQW�RI�URRW�GHQVLW\�WR�VXSSRUW
\RXQJ�JURZWK���$V�D�UHVXOW��PXFK�RI�WKH�URRW
V\VWHP�ZLOO�GLH�EDFN�RYHU�WKH�VKRUW�WHUP
DQG�QRW�UHWXUQ�WR�SUH�KDUYHVW�URRW�GHQVLW\
XQWLO�DW�OHDVW�WKH�ORQJ�WHUP��VHH�7DEOH�����
������+RZHYHU��LQ�UHGZRRG�WLPEHU�W\SH
]RQHV�GXULQJ�WKH�VKRUW�DQG�ORQJ�WHUP��URRW

VWUHQJWK�RI�XQKDUYHVWHG�WUHHV�VKRXOG�PDLQ�
WDLQ�EDQN�LQWHJULW\��VHH�6HFWLRQ������������,Q
WKH���WR����\HDUV�DIWHU�WLPEHU�KDUYHVW��WKHUH
LV�D�JUHDWHU�ULVN�WKDW�VWUHDPEDQN�VWDELOLW\
FRXOG�EH�FRPSURPLVHG�IURP�KDUYHVWLQJ�RI
VHOHFWHG�WUHHV�DORQJ�WKH�VWUHDPEDQN���7KLV
LV�WKH�SHULRG�ZKHUH�WKH�JUHDWHVW�DPRXQW�RI
URRW�GLHEDFN�KDV�RFFXUUHG�DQG�UHJURZWK�LV
MXVW�EHJLQQLQJ�

)RU�&ODVV�,,,�VWUHDPV�XQGHU�WKH�GHIDXOW
VWUDWHJ\��WKH�FRPSOHWH�KDUYHVW�WR�WKH
VWUHDP�HGJH�GRHV�QRW�SURYLGH�SURWHFWLRQ�RI
VWUHDPEDQN�VWDELOLW\�WKURXJK�WKH�PDLQWH�
QDQFH�RI�WUHH�URRW�VWUHQJWK���7KHUH�LV�VRPH
SURWHFWLRQ�SURYLGHG�WR�WKH�VWUHDPEDQN
WKURXJK�(/=V�DQG�E\�OHDYLQJ�DOO�GRZQHG
ZRRG�ZLWKLQ�WKH�(/=���,Q�WKH���WR����\HDUV
DIWHU�WLPEHU�KDUYHVW��WKHUH�LV�WKH�JUHDWHVW
ULVN�WKDW�D�&ODVV�,,,�VWUHDPªV�EDQN�VWDELOLW\
ZRXOG�EH�UHGXFHG���7KLV�LV�WKH�SHULRG�ZKHUH
WKH�JUHDWHVW�DPRXQW�RI�GLHEDFN�KDV�RF�
FXUUHG��DQG�UHJURZWK�LV�MXVW�EHJLQQLQJ�

)RU�WKH�LQWHULP�VWUDWHJ\��VLPLODU�WR�WKH�GH�
IDXOW�VWUDWHJ\���WKH�50=�ZLGWK�PHDVXUH�
PHQW�RQ�&ODVV�,�DQG�&ODVV�,,�VWUHDPV�H[�
FHHGV�WKH�ZLGWK�UHFRPPHQGHG�LQ�WKH�OLWHUD�
WXUH�IRU�VWUHDPEDQN�VWDELOLW\��VHH�)LJXUH
�����G����1R�SURWHFWLRQ�LV�JLYHQ�WR�&ODVV�,,,
VWUHDPV��VHH�DERYH�GLVFXVVLRQ�DQG�6HFWLRQ
������7KH����IRRW�ZLGH��QR�KDUYHVW�EDQG�
FRPELQHG�ZLWK�D�VHOHFWLYH�KDUYHVW�EDQG
ZLWKLQ�&ODVV�,�50=V�XQGHU�WKH�LQWHULP�SUH�
VFULSWLRQV��VKRXOG�SURYLGH�FRPSOHWH�SURWHF�
WLRQ�RI�VWUHDPEDQN�VWDELOLW\��$ORQJ�&ODVV�,,
VWUHDPV�XQGHU�WKH�LQWHULP�SUHVFULSWLRQV�
VHOHFWLYH�KDUYHVW�FDQ�RFFXU�ZLWKLQ����IHHW�RI
WKH�VWUHDP�HGJH���7KH����IRRW�QR�KDUYHVW
EDQG�SURYLGHV�QHJOLJLEOH�LQFUHDVHV�LQ�SUR�
WHFWLRQ�RI�EDQN�VWDELOLW\��VHH�)LJXUH������G�
ZKHQ�FRPSDUHG�WR�SURWHFWLRQ�SURYLGHG�IURP
50=V�ZLWK�VHOHFWLYH�KDUYHVW�XS�WR�WKH
VWUHDP�HGJH���7KHUHIRUH��VLPLODU�WR�WKH�GH�
IDXOW�VWUDWHJ\��&ODVV�,,�VWUHDPV�RXWVLGH�RI
WKH�+XPEROGW�:$$�ZLWK�VLGHVORSHV�OHVV
WKDQ����SHUFHQW��D�UHGXFWLRQ�LQ�VWUHDPEDQN
VWDELOLW\�PD\�RFFXU�FRPSDUHG�WR�GHIDXOW�DQG
LQWHULP�VWUDWHJ\�SUHVFULSWLRQV�WKDW�DOVR
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SURYLGH�D����IRRW�QR�KDUYHVW�EDQG���7KLV�LV
SDUWLFXODUO\�WUXH�ZKHUH�WKH�'RXJODV�ILU
WLPEHU�W\SH�LV�GRPLQDQW���&RPSDUHG�WR�WKH
UHGZRRG�WLPEHU�W\SH�]RQHV��'RXJODV�ILU
WLPEHU�W\SH�VWDQGV�KDYH�URRW�GLHEDFN�DW�D
IDVWHU�UDWH�ZKHQ�KDUYHVWHG��DQG�URRW�UHJHQ�
HUDWLRQ�GRHV�QRW�RFFXU���7KHUHIRUH��WKH�ULVN
RI�UHGXFHG�SURWHFWLRQ�RI�VWUHDPEDQN�VWDELO�
LW\�IURP�URRW�VWUHQJWK�KDUYHVWLQJ�VHOHFWHG
WUHHV�FORVH�WR�WKH�VWUHDPEDQN�LQ�'RXJODV�ILU
VWDQGV�PD\�RFFXU�EHIRUH�DQG�ODVW�ORQJHU
WKDQ�WKH���WR����\HDUV�SUHGLFWHG�DERYH�

,Q�VXPPDU\��DOO�VWUHDPEDQN�VWDELOLW\�DORQJ
&ODVV�,�VWUHDPV�XQGHU�WKH�GHIDXOW�DQG�LQ�
WHULP�VWUDWHJLHV�DQG�PRVW�&ODVV�,,�VWUHDPV
XQGHU�WKH�GHIDXOW�VWUDWHJ\�VKRXOG�EH�SUR�
WHFWHG��5HGZRRG�WLPEHU�W\SH�&ODVV�,,
VWUHDPV�XQGHU�WKH�GHIDXOW�VWUDWHJ\�RXWVLGH
WKH�+XPEROGW�:$$�DQG�DOO�&ODVV�,,�VWUHDPV
KDUYHVWHG�GXULQJ�WKH�LPSOHPHQWDWLRQ�RI�WKH
LQWHULP�VWUDWHJ\�SURYLGH�OHVV�SURWHFWLRQ�RI
VWUHDPEDQN�VWDELOLW\���,Q�ERWK�SRUWLRQV�RI
WKH�+&3��WKH�EDQN�VWDELOLW\�RI�&ODVV�,,,
VWUHDPV�PD\�EH�UHGXFHG�EHFDXVH�RI�WKH�ODFN
RI�JXDUDQWHHG�SURWHFWLRQ�RI�URRW�VWUHQJWK
�VHH�6HFWLRQ��������:KHQ�ZDWHUVKHGV�DUH
DQDO\]HG��VLWH�VSHFLILF�DUHDV�SURQH�WR�EDQN
HURVLRQ�VKRXOG�LQFOXGH�DGGHG�SURWHFWLRQ�
HYHQ�LI�WKH�VWUHDP�LV�&ODVV�,,,�

$OWHUQDWLYH����3URSHUW\�ZLGH�6HOHFWLYH�+DU�
YHVW�
$OWHUQDWLYH���SURYLGHV�FRPSOHWH�SURWHFWLRQ
RI�VWUHDPEDQN�VWDELOLW\�DORQJ�DOO�VWUHDPV�
$OO�50=V�PHHW�WKH�����VLWH�SRWHQWLDO�WUHH
ZLGWK�DQG�DOVR�SURYLGH�FRPSOHWH�SURWHFWLRQ
E\�SURYLGLQJ�VXIILFLHQW�QR�KDUYHVW�EDQGV
LPPHGLDWHO\�DGMDFHQW�WR�WKH�VWUHDP�

$OWHUQDWLYH�����������DFUH�1R�KDUYHVW�3XE�
OLF�5HVHUYH�
$OWHUQDWLYH���SURYLGHV�FRPSOHWH�SURWHFWLRQ
IRU�VWUHDPEDQN�VWDELOLW\�DORQJ�PRVW
VWUHDPV��VLPLODU�WR�$OWHUQDWLYH�����$OO�&ODVV
,�DQG�,,�50=V�PHHW�WKH�����VLWH�SRWHQWLDO
WUHH�ZLGWK����)RU�DOO�&ODVV�,�DQG�PRVW�&ODVV
,,�VWUHDPV��QR�KDUYHVW�]RQHV�LPPHGLDWHO\
DGMDFHQW�WR�WKH�VWUHDP�SURYLGH�IXOO�SURWHF�

WLRQ�SRWHQWLDO���7KHUH�LV�OHVV�SURWHFWLRQ�LQ
WKH�SUHVFULSWLRQV�WKDW�DOORZ�VHOHFWLYH�KDU�
YHVW�FORVH�WR�WKH�VWUHDP�HGJH���)RU�&ODVV�,,,
VWUHDPV��FRPSOHWH�KDUYHVW�WR�WKH�VWUHDP
HGJH�GRHV�QRW�SURYLGH�SURWHFWLRQ�RI�VWUHDP�
EDQN�VWDELOLW\���+RZHYHU��ZDWHUVKHG�DQDO\�
VLV�VKRXOG�WDUJHW�VHQVLWLYH�DUHDV�WKDW�PD\
UHTXLUH�DGGHG�SURWHFWLRQ�

6HGLPHQW�&RQWURO
)LQH�VHGLPHQW�WKDW�LV�WUDQVSRUWHG�RYHU�ODQG
FDQ�EH�ILOWHUHG�RXW�E\�VWUHDPVLGH�EXIIHU
VWULSV���7KH�DELOLW\�RI�VWUHDPVLGH�EXIIHU
VWULSV�WR�FDSWXUH�ILQH�VHGLPHQW�GHSHQGV
ODUJHO\�RQ�WKHLU�ZLGWK�DQG�VORSH���7KXV�
EXIIHU�VWULS�ZLGWK�LV�DQ�LPSRUWDQW�SDUDPH�
WHU�IRU�HYDOXDWLQJ�WKH�DELOLW\�RI�D�PDQDJH�
PHQW�RSWLRQ�WR�DYRLG�H[FHVVLYH�ILQH�VHGL�
PHQW�GHOLYHU\�WR�VWUHDPV���5HFRPPHQGHG
EXIIHU�ZLGWKV�IRU�VHGLPHQW�UHPRYDO�YDU\
ZLGHO\��VHH�GLVFXVVLRQ�LQ�6HFWLRQ����������
6WXGLHV�RI�IRUHVW�ZDWHUVKHGV�UHFRPPHQG
EXIIHUV�RI�DSSUR[LPDWHO\�����IHHW�IRU�WKLV
SXUSRVH��-RKQVRQ�DQG�5\ED����������&RQVLG�
HULQJ�RQO\�ILQH�VHGLPHQWV�JHQHUDWHG�E\�VXU�
IDFH�HURVLRQ�ZLWKLQ�WKH�ULSDULDQ�]RQH��EXII�
HUV�RI�DSSUR[LPDWHO\�RQH�VLWH�SRWHQWLDO�WUHH
DUH�UHFRPPHQGHG�E\�6SHQFH�HW�DO���������DV
EHLQJ�HIIHFWLYH�LQ�WUDSSLQJ�PRVW�VHGLPHQWV�
SURYLGHG�WKDW�VORSHV�DUH�QRW�WRR�VWHHS�
6SHQFH�HW�DO���������VWDWHV�WKDW�RQ�JHQWOH
VORSHV��EXIIHUV�QDUURZHU�WKDQ�RQH�VLWH�
SRWHQWLDO�WUHH�DUH�SUREDEO\�VXIILFLHQW�WR�UH�
PRYH�PRVW�VHGLPHQWV��$GGLWLRQDOO\��RWKHU
EHVW�PDQDJHPHQW�SUDFWLFHV��%03V��LQ�WKH
50=�FDQ�SUHYHQW�RU�PLQLPL]H�VHGLPHQW
WKDW�UHDFKHV�WKH�VWUHDP�

&DOLIRUQLD�KDV�H[SOLFLW�UXOHV�IRU�LQFUHDVLQJ
EXIIHU�ZLGWKV�EDVHG�RQ�VORSH�VWHHSQHVV��VHH
7DEOH��������DQG�)LJXUHV������D��E��DQG�F��
&ODVV�,�VWUHDPV�PHHW�WKH�UHFRPPHQGHG
EXIIHU�ZLGWK�IRU�VORSHV�JUHDWHU�WKDQ�RU
HTXDO�WR�D����SHUFHQW�VORSH���&ODVV�,�VWUHDPV
RQ�VLGHVORSHV�OHVV�WKDQ����SHUFHQW�GR�QRW
PHHW�WKH�UHTXLUHG�����IRRW�EXIIHU�VWULS�UHF�
RPPHQGHG�LQ�PRVW�OLWHUDWXUH���+RZHYHU�
&DOLIRUQLD�)35V�KDYH�H[SOLFLW�UHTXLUHPHQWV
IRU�UHWDLQLQJ�JURXQGFRYHU�RU�GRZQHG�ZRRG�
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ERWK�RI�ZKLFK�UHGXFH�WKH�LPSDFW�RI�PDQ�
DJHPHQW�DFWLYLWLHV�RQ�VHGLPHQW�UHWHQWLRQ
FDSDELOLW\���&DOLIRUQLD�UHTXLUHV�UHWHQWLRQ�RI
DW�OHDVW����SHUFHQW�VXUIDFH�FRYHU�ZLWKLQ�WKH
ULSDULDQ�]RQH��VHH�7DEOH���������DQG�WUHDW�
PHQW��PXOFKLQJ��VHHGLQJ��ULSUDS��FKHPLFDO
VWDELOL]HUV��RI�ODUJHU�EDUH�SDWFKHV�FUHDWHG
E\�IRUHVW�SUDFWLFHV�

&DOLIRUQLD�)35V�IRU�&ODVV�,,�VWUHDPV�DSSHDU
WR�SURYLGH�OLPLWHG�SURWHFWLRQ�RI�VHGLPHQW
FRQWURO���2Q�&ODVV�,,�VWUHDPV��&DOLIRUQLD
)35V�DSSURDFK�WKH�UHFRPPHQGHG�ZLGWK�E\
UHTXLULQJ�����WR�����IRRW�EXIIHUV��GHSHQGLQJ
RQ�VLGHVORSH�FODVV���$�KLJK�OHYHO�RI�WLPEHU
KDUYHVW�ZLWKLQ�WKH�EXIIHUV�FDQ�FRPSURPLVH
WKHLU�HIIHFWLYHQHVV�DV�VHGLPHQW�ILOWHUV
�0XUSK\����������$V�H[SODLQHG�DERYH��KRZ�
HYHU��&DOLIRUQLD�)35V�KDYH�H[SOLFLW�UH�
TXLUHPHQWV�IRU�UHWDLQLQJ�JURXQGFRYHU�RU
GRZQHG�ZRRG��UHWDLQLQJ�D�PLQLPXP�RI
���SHUFHQW�VXUIDFH�FRYHU�ZLWKLQ�WKH�ULSDULDQ
]RQH��DQG�WUHDWLQJ�EDUH�SDWFKHV�FUHDWHG�E\
IRUHVW�SUDFWLFHV�

1R�50=�LV�HVWDEOLVKHG�DORQJ�&ODVV�,,,
VWUHDPV��WKHUHIRUH��QR�OHYHO�RI�SURWHFWLRQ�LV
SURYLGHG�WKURXJK�WKH�LPSOHPHQWDWLRQ�RI
EXIIHU�ZLGWK�DV�GLVFXVVHG�DERYH�E\�&DOLIRU�
QLD�)35V���7KHVH�VWUHDPV�DUH�H[WUHPHO\
LPSRUWDQW�LQ�FRQWUROOLQJ�ILQH�VHGLPHQW�GH�
OLYHU\�EHFDXVH�RI�WKHLU�JUHDWHU�GHQVLW\��RYHU
���SHUFHQW�RI�WKH�WRWDO�OHQJWK�RI�VWUHDP
FKDQQHOV�LQ�D�ZDWHUVKHG���6SHQFH�HW�DO��
��������)RU�FRDUVH�VHGLPHQW�GHOLYHU\��SUL�
PDULO\�IURP�PDVV�ZDVWLQJ�HYHQWV��VHH�6HF�
WLRQ�������&RKR�FRQVLGHUDWLRQV��&')������E�
DGGUHVV�&ODVV�,,,�VHGLPHQW�GHOLYHU\�SRWHQ�
WLDO�E\�HVWDEOLVKLQJ�JXLGHOLQHV�WKDW�VWDWH
§DFWLYLWLHV�VKRXOG�QRW�FDXVH�VRLO�GLVWXUEDQFH
ZLWKLQ�RU�FDXVH�VHGLPHQW�PRYHPHQW�LQWR
WKH�FKDQQHO�RI�&ODVV�,,,�VWUHDPV�DQG�/:'
ZLWKLQ�WKH�FKDQQHO�VKRXOG�QRW�EH�KDUYHVWHG�
$OVR��HVWDEOLVK�(/=V�ZKHUH�QHFHVVDU\��ZLWK
VSHFLILF�FURVVLQJ�ORFDWLRQ�WR�DYRLG�JHQHUD�
WLRQ�RI�VHGLPHQW�¨��)DFWRUV��RWKHU�WKDQ
VHGLPHQW�WKDW�LV�WUDQVSRUWHG�RYHUODQG��WKDW
LQIOXHQFH�WKH�GHOLYHU\�RI�H[FHVVLYH�VHGLPHQW
WR�VWUHDPV�DUH�GLVFXVVHG�LQ�6HFWLRQ�����

$OVR�LQFOXGHG�LQ�6HFWLRQ�����LV�DGGLWLRQDO
GLVFXVVLRQ�RQ�VHGLPHQW�UHGXFWLRQ�JXLGHOLQHV
SURYLGHG�IURP�&DOLIRUQLD�)35�DQG�FRKR�FRQ�
VLGHUDWLRQV��H�J���HURVLRQ�FRQWURO�RQ�VNLG
WUDLOV��

$FWLYLWLHV�ZLWKLQ�WKH�ULSDULDQ�]RQH�WKDW�GLV�
WXUE�RU�FRPSDFW�VRLOV��GHVWUR\�RUJDQLF�OLWWHU�
DQG�UHPRYH�ODUJH�GRZQHG�ZRRG�FDQ�UHGXFH
WKH�HIIHFWLYHQHVV�RI�WKH�ULSDULDQ�EXIIHUV�DV�D
VHGLPHQW�ILOWHU���%XUQLQJ�ZLWKLQ�WKH�ULSDU�
LDQ�]RQH�LV�RQH�VXFK�DFWLRQ�WKDW�FDQ�UHGXFH
RU�GLPLQLVK�EXIIHU�HIIHFWLYHQHVV�LQ�WKH�VKRUW
WHUP�XQWLO�D�QHZ�GXII�DQG�YHJHWDWLRQ�OD\HU
UHJURZV���7KURXJKRXW�3$/&2ªV�ODQG��SUH�
VFULSWLRQ�EXUQV�DUH�LPSOHPHQWHG�DIWHU�KDU�
YHVW�WDNHV�SODFH��VHH�6HFWLRQ��������$OWKRXJK
ILUHV�DUH�QRW�SUHVFULEHG�LQ�WKH�50=��LQFL�
GHQWDO�EXUQLQJ�RFFXUV�ZLWKLQ�WKHP�ZKHQ
DGMDFHQW�SUHVFULEHG�EXUQV�HVFDSH�LQWR�WKH
50=���8QGHU�DOO�DOWHUQDWLYHV��WKH�ULVN�RI
ILUH�LQ�50=V�PDQDJHG�E\�3$/&2�ZRXOG�EH
VLPLODU���2YHUDOO��WKH�HIIHFWV�RI�ILUH�LQ�DOO
DOWHUQDWLYHV�ZRXOG�KDYH�D�VKRUW�WHUP�SRWHQ�
WLDO�LPSDFW�RI�UHGXFHG�VHGLPHQW�ILOWUDWLRQ
XQWLO�D�QHZ�YHJHWDWLRQ�DQG�GXII�OD\HU�GHYHO�
RSV��DSSUR[LPDWHO\�ILYH�\HDUV��

$OWHUQDWLYH����1R�$FWLRQ�1R�3URMHFW�
$V�QRWHG�LQ�6HFWLRQ�����DQG�LQWURGXFHG�XQ�
GHU�WKH�VXE�VHFWLRQ�DERYH�UHJDUGLQJ�VKDGH�
WKH�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
GLIIHUV�XQGHU�&(4$�DQG�1(3$��)RU�&(4$
WKH�1R�$FWLRQ�DOWHUQDWLYH�LV�QRW�SURMHFWHG
LQWR�WKH�ORQJ�WHUP�IXWXUH��,Q�WKH�VKRUW�WHUP�
FRQIRUPLW\�ZLWK�WKH�)35V��WKH�IHGHUDO�DQG
&DOLIRUQLD�(6$V��DQG�RWKHU�IHGHUDO�DQG
VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D�7+3��DQG
VLWH�VSHFLILF�EDVLV��&RPSOLDQFH�LV�DWWDLQHG
E\�D�ZLGH�YDULHW\�RI�PLWLJDWLRQ�PHDVXUHV
WDLORUHG�WR�ORFDO�FRQGLWLRQV�VXFK�WKDW�VLJQLIL�
FDQW�HQYLURQPHQWDO�HIIHFWV�DQG�WDNH�RI
OLVWHG�VSHFLHV�DUH�DYRLGHG��&RQVHTXHQWO\�
PRVW�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�RI
LQGLYLGXDO�7+3V�DUH�H[SHFWHG�WR�EH�PLWL�
JDWHG�WR�D�OHYHO�RI�OHVV�WKDQ�VLJQLILFDQW
WKURXJK�LPSOHPHQWDWLRQ�RI�WKH�1R�$F�
WLRQ�1R�3URMHFW�DOWHUQDWLYH�
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$V�QRWHG�LQ�6HFWLRQ�����DQG�XQGHU�WKH�VXE�
VHFWLRQ�DERYH�UHJDUGLQJ�VKDGH��WKH�1(3$
HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�DOWHUQDWLYH�FRQ�
VLGHUV�WKH�LPSOHPHQWDWLRQ�RI�ZLGH��QR�
KDUYHVW�50=V��DV�ZHOO�DV�UHVWULFWLRQV�RQ�WKH
KDUYHVW�RI�ROG�JURZWK�UHGZRRG�IRUHVW�WR
PRGHO�FRQGLWLRQV�RYHU�WKH�VKRUW�DQG�ORQJ
WHUP��5DQJHV�RI�50=V�DUH�FRQVLGHUHG�TXDOL�
WDWLYHO\�EHFDXVH�LW�LV�H[SHFWHG�WKDW�DGH�
TXDWH�EXIIHU�ZLGWKV�FRXOG�YDU\�DV�D�UHVXOW�RI
YDU\LQJ�FRQGLWLRQV�RQ�3$/&2�ODQGV�

7KHUHIRUH��IRU�WKH�SXUSRVH�RI�PRGHOLQJ
ZLWKLQ�WKLV�DOWHUQDWLYH��QR�KDUYHVW�50=V
IRU�&ODVV�,�VWUHDPV�ZRXOG�UDQJH�EHWZHHQ
����DQG�����IHHW��&ODVV�,,�VWUHDPV�ZRXOG
UDQJH�EHWZHHQ����DQG�����IHHW��DQG�&ODVV
,,,�VWUHDPV�ZRXOG�UDQJH�EHWZHHQ����DQG
����IHHW��7KHVH�50=V�DUH�PHDVXUHG�KRUL�
]RQWDOO\�IURP�WKH�HGJH�RI�WKH�FKDQQHO�PL�
JUDWLRQ�]RQH�RU�WKH�YHJHWDWLRQ�WUDQVLWLRQ
OLQH�

7KH�PDLQ�SURWHFWLRQ�PHDVXUH�RI�$OWHUQDWLYH
��ZRXOG�EH�WKH�FUHDWLRQ�RI�ODUJH�QR�KDUYHVW
EXIIHUV�RQ�DOO�VWUHDPV���&ODVV�,�50=V�DQG
WKH�XSSHU�UDQJH�50=V�RI�&ODVV�,,�DQG�,,,
VWUHDPV�ZRXOG�PHHW�RU�H[FHHG�ZLGWKV�UHF�
RPPHQGHG�LQ�OLWHUDWXUH��VHH�6HFWLRQ��������
WR�FRQWURO�VHGLPHQWV�IURP�RYHUODQG�IORZ�
%RWK�WKH�ZLGWK�RI�WKH�EXIIHU�DQG�WKH�IDFW
WKDW�WKHUH�ZRXOG�EH�QR�PDQDJHPHQW�DFWLYL�
WLHV�LQ�WKH�50=�ZRXOG�HQVXUH�WKDW�WKH�IXQF�
WLRQ�DIIRUGLQJ�WKH�PRVW�VHGLPHQW�ILOWHULQJ�LV
PDLQWDLQHG���$OVR��EHFDXVH�WKH�EXIIHU�LV
PHDVXUHG�KRUL]RQWDOO\��VWHHSHU�DUHDV�ZRXOG
JDLQ�JUHDWHU�GLVWDQFH�IRU�ILOWUDWLRQ��WKXV
HQVXULQJ�HYHQ�JUHDWHU�SURWHFWLRQ�

7KH�ORZHU�UDQJH�50=V�IRU�&ODVV�,,�DQG
&ODVV�,,,�VWUHDPV�ZRXOG�QRW�PHHW�WKH�UHF�
RPPHQGHG�ZLGWKV�IRXQG�LQ�OLWHUDWXUH�DQG
ZRXOG��WKHUHIRUH��EH�PRUH�VXVFHSWLEOH�WR
VHGLPHQW�LQSXWV���%HFDXVH�RI�WKH�WZR�SRLQWV
OLVWHG�DERYH��KRZHYHU���QR�PDQDJHPHQW�DF�
WLYLWLHV�ZRXOG�RFFXU�LQ�WKH�50=��OLPLWLQJ
VHGLPHQW�JHQHUDWLRQ�ZLWKLQ�LW�DQG�PD[L�
PL]LQJ�LWV�HIILFLHQF\�IRU�ILOWHULQJ�RXW�XSODQG
VHGLPHQW��DQG�WKH�EXIIHU�ZRXOG�EH�PHDV�
XUHG�KRUL]RQWDOO\��SURYLGLQJ�VWHHSHU�DUHDV

DQG�JUHDWHU�GLVWDQFH�IRU�ILOWUDWLRQ���WKH�UH�
GXFHG�ZLGWK�RI�WKH�50=�VKRXOG�EH�IDLUO\
HIIHFWLYH�LQ�ILOWHULQJ�RXW�VHGLPHQW���7KH
&ODVV�,,,�VWUHDPV�ZLWK�WKH����IRRW�QR�
KDUYHVW�EXIIHU�ZRXOG�KDYH�WKH�JUHDWHVW�ULVN
RI�OLPLWHG�VHGLPHQW�ILOWHULQJ�FDSDFLW\�

7KH�XSSHU�UDQJH�50=V�XQGHU�$OWHUQDWLYH��
ZRXOG�KDYH�WKH�VHFRQG�KLJKHVW�VHGLPHQW
(%$,�YDOXH�RYHUDOO�ZKHQ�FRPSDULQJ�WKH
XSSHU�UDQJH�RI�SURWHFWLRQ�WR�DOO�RWKHU�DOWHU�
QDWLYHV��VHFRQG�WR�$OWHUQDWLYH������7KH�RYHU�
DOO�YDOXH�IRU�WKH�ORZHU�UDQJH�50=V�XQGHU
$OWHUQDWLYH���ZRXOG�GURS�EHORZ�DOO�WKH�RWKHU
DOWHUQDWLYHV���$OWHUQDWLYH���ZRXOG�UHFHLYH
JUHDWHU�SURWHFWLRQ�DORQJ�PRUH�&ODVV�,,�DQG
,,,�VWUHDPV�IURP�QR�KDUYHVW�RI�UHVLGXDO�DQG
ROG�JURZWK�VWDQGV�DQG�DQ�DGGHG�����IRRW
EXIIHU�WKDW�ZRXOG�VXUURXQG�WKHVH�VWDQGV�
7KH�ORZHU�UDQJH�50=V�IRU�$OWHUQDWLYH��
ZRXOG�SURYLGH�JUHDWHU�SURWHFWLRQ�WR�VWUHDPV
LQ�/DUDEHH��/RZHU�(HO��)UHVKZDWHU��DQG
9DQ�'X]HQ��FRPSDUHG�WR�$OWHUQDWLYH���
SULPDULO\�IURP�QR�KDUYHVW�RI�RFFXSLHG�PDU�
EOHG�PXUUHOHW�VWDQGV���2YHUDOO��$OWHUQDWLYH
��ZRXOG�SURYLGH�D�KLJK�OHYHO�RI�SURWHFWLRQ�RI
VHGLPHQW�ILOWHULQJ�IXQFWLRQV�IRU�WKH�XSSHU
UDQJH�RI�50=V�DORQJ�DOO�VWUHDP�FODVVHV
�)LJXUH�������LQ�6HFWLRQ������DQG�D�KLJK�WR�
PRGHUDWH�OHYHO�RI�SURWHFWLRQ�IRU�WKH�ORZHU
UDQJH�RI�50=V��VHH�7DEOH���������

$OWHUQDWLYH����3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW��DQG��D��1R�(ON�5LYHU�3URSHUW\�
$V�GLVFXVVHG�SUHYLRXVO\��WKHUH�DUH�WKUHH
VHSDUDWH�ZD\V�DTXDWLF�PLWLJDWLRQ�PHDVXUHV
ZRXOG�EH�DSSOLHG�WKDW�GLUHFWO\�DIIHFW�WKH
ULSDULDQ�DUHD���7KHVH�LQFOXGH�WKH�LQWHULP
VWUDWHJ\��WKH�GHIDXOW�VWUDWHJ\��DQG�SUHVFULS�
WLRQV�JHQHUDWHG�IURP�ZDWHUVKHG�DQDO\VLV�
,Q�WKLV�VHFWLRQ��ERWK�WKH�LQWHULP�DQG�WKH
GHIDXOW�SUHVFULSWLRQV�WKDW�ZRXOG�DSSO\�WR
WKH�ULSDULDQ�]RQH�DUH�DQDO\]HG�LQ�WHUPV�RI
SURWHFWLRQ�OHYHOV�IRU�VHGLPHQW�ILOWUDWLRQ�
7KLV�DQDO\VLV�LV�EDVHG�RQ�WKH�ZLGWK�RI�WKH
50=V�DQG�WKH�DOORZDEOH�OHYHO�RI�DFWLYLW\
ZLWKLQ�WKDW�50=�IRU�&ODVV�,��,,��DQG�,,,
VWUHDPV�
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50=V�IRU�&ODVV�,�DQG�,,�VWUHDPV�XQGHU�WKH
GHIDXOW�SUHVFULSWLRQV�ZRXOG�PHHW�RU�H[FHHG
WKH�UDQJH�RI�ZLGWKV�UHFRPPHQGHG�LQ�OLWHUD�
WXUH�IRU�SURWHFWLRQ�RI�VHGLPHQW�ILOWUDWLRQ
�VHH�6HFWLRQ������)LJXUHV������D�DQG�E��DQG
DERYH�GLVFXVVLRQ�RQ�VKDGH�IRU�GHWDLOV�UH�
JDUGLQJ�SUHVFULSWLRQV����7LPEHU�KDUYHVW
ZLWKLQ�ERWK�&ODVV�,�DQG�,,�VWUHDP�50=V
PLJKW�FRPSURPLVH�WKHLU�HIIHFWLYHQHVV�DV
VHGLPHQW�ILOWHUV��0XUSK\����������%HFDXVH
WKH�50=�FORVHVW�WR�WKH�VWUHDP�RQ�DOO�RI�WKH
&ODVV�,�DQG�PRVW�RI�WKH�&ODVV�,,�VWUHDPV
ZRXOG�EH�D�QR�KDUYHVW�DUHD��ILOWUDWLRQ�FD�
SDFLW\�ZRXOG�EH�PD[LPL]HG�LQ�WKH�ILUVW
���IHHW�IURP�WKH�VWUHDP��,Q�WKH�VHOHFWLYH
WLPEHU�KDUYHVW�EDQGV��WKHUH�ZRXOG�EH�VDIH�
JXDUGV�LQ�SODFH�WR�UHGXFH�WKH�ULVN�RI�FRP�
SURPLVLQJ�ILQH�VHGLPHQW�ILOWHULQJ�FDSDFLW\
LQ�WKH�50=���7KHVH�VDIHJXDUGV�LQFOXGH�WKH
IROORZLQJ�

• 3$/&2�ZRXOG�QRW�EH�DOORZHG�WR�VDOYDJH
GHDG�DQG�G\LQJ�WUHHV�

• 3$/&2�ZRXOG�EH�UHTXLUHG�WR�WUHDW�DOO
DUHDV�ZLWK�����RU�PRUH�VTXDUH�IHHW�RI
H[SRVHG�PLQHUDO�VRLOV�DQG�DOO�DUHDV�ZLWK
OHVV�WKDQ�����VTXDUH�IHHW�RI�H[SRVHG
PLQHUDO�VRLOV�RQ�VLGHVORSHV�JUHDWHU�WKDQ
���SHUFHQW�

• 3$/&2�LV�DOORZHG�RQO\�OLPLWHG�HQWU\�RI
QR�PRUH�WKDQ�RQFH�HYHU\����\HDUV�

&ODVV�,,�VWUHDPV�XQGHU�WKH�GHIDXOW�VWUDWHJ\�
ZKHUH�VHOHFWLYH�WLPEHU�KDUYHVW�LV�DOORZHG�WR
WKH�VWUHDP�HGJH��ZRXOG�KDYH�D�KLJKHU�ULVN
RI�FRPSURPLVLQJ�VHGLPHQW�ILOWHULQJ�FDSDF�
LW\���+RZHYHU��WKH�((=��WKH�H[SOLFLW�UH�
TXLUHPHQWV�IRU�UHWDLQLQJ�GRZQHG�ZRRG��WKH
OLPLWHG�HQWU\�RI�QR�PRUH�WKDQ�RQFH�HYHU\���
\HDUV��DQG�WKH�UHTXLUHG�WUHDWPHQW�RI�H[�
SRVHG�PLQHUDO�VRLOV�HTXDO�WR�DQG�JUHDWHU
WKDQ�����VTXDUH�IHHW�DQG�DOO�H[SRVHG�PLQ�
HUDO�VRLOV�OHVV�WKDQ�����VTXDUH�IHHW�RQ
VLGHVORSHV�JUHDWHU�WKDQ����SHUFHQW�FDQ�UH�
GXFH�WKH�LPSDFW�RI�PDQDJHPHQW�DFWLYLWLHV
RQ�VHGLPHQW�UHWHQWLRQ�FDSDELOLW\��$OVR��WKLV
VHOHFWLYH�KDUYHVW�WR�WKH�VWUHDP�HGJH�ZRXOG
QRW�RFFXU�ZKHUH�VLGHVORSHV�DUH�JUHDWHU�WKDQ
���SHUFHQW��)RU�DOPRVW�DOO�IRUHVWU\�DFWLYL�

WLHV��DV�KLOOVORSH�JUDGLHQW�LQFUHDVHV��WKH�SR�
WHQWLDO�IRU�GHOLYHULQJ�VHGLPHQW�LQWR�VWUHDPV
LQFUHDVHV��0XUSK\����������0RVW�RI�WKLV�ULVN
FRPHV�IURP�WKH�LQFUHDVHG�SRWHQWLDO�RI�PDVV
ZDVWLQJ�HYHQWV��VHH�6HFWLRQ��������7KH
VWHHSHU�WKH�VLGHVORSHV��KRZHYHU��WKH�JUHDWHU
WKH�SRWHQWLDO�WR�KDYH�ILQH�VHGLPHQW�IURP
ULOOV�RU�VPDOO�JXOOLHV�UHDFK�WKH�VWUHDP�
7KHUHIRUH��ZKHUH�VWHHSHU�VLGHVORSHV�DUH�OR�
FDWHG��WKH����IRRW�QR�KDUYHVW�EDQG�LV�VWLOO
DSSOLHG�WR�&ODVV�,,�VWUHDPV�XQGHU�WKH�GH�
IDXOW�VWUDWHJ\���,Q�DGGLWLRQ��XQGHU�WKH�GH�
IDXOW�SUHVFULSWLRQV��ERWK�&ODVV�,�DQG�,,
VWUHDPV�ZLWK�VLGHVORSHV�JUHDWHU�WKDQ
���SHUFHQW�ZRXOG�KDYH�LQFUHDVHG�SURWHFWLRQ
RI�WKH�50=�VHGLPHQW�ILOWUDWLRQ�FDSDFLW\�
7KLV�SURWHFWLRQ�ZRXOG�EH�REWDLQHG�E\�H[�
WHQGLQJ�WKH�RXWHU�VHOHFWLYH�KDUYHVW�EDQG�WR
WKH�EUHDN�LQ�VORSH��LI�LW�LV�ZLGHU�WKDQ�WKH
50=�ZLGWK��

$Q�50=�EXIIHU�ZRXOG�QRW�EH�SURYLGHG�IRU
&ODVV�,,,�VWUHDPV�XQGHU�WKH�GHIDXOW�VWUDW�
HJ\���7KHUH�ZRXOG�EH��KRZHYHU��DQ�(/=�RI
���IHHW�RQ�VORSHV�OHVV�WKDQ����SHUFHQW��DQ
(/=�RI����IHHW�RQ�VORSHV�EHWZHHQ����DQG
���SHUFHQW��DQG�DQ�((=�RI�����IHHW�RQ
VORSHV�JUHDWHU�WKDQ����SHUFHQW��VHH�)LJXUH
�����F����1R�ILUH�LJQLWLRQ�ZRXOG�EH�DOORZHG�LQ
WKHVH�(/=V�RU�((=V���'RZQHG�WUHHV�ZRXOG
QRW�EH�UHPRYHG�ZLWKLQ�WKHVH�]RQHV��,Q�(/=V
DQG�((=V�ZLWK�H[SRVHG�PLQHUDO�VRLOV�RI����
RU�PRUH�VTXDUH�IHHW�RU�VLWHV�ZLWK�OHVV�WKDQ
����VTXDUH�IHHW�RI�H[SRVHG�PLQHUDO�VRLOV�RQ
VLGHVORSHV�JUHDWHU�WKDQ����SHUFHQW��WKH�DU�
HDV�ZRXOG�EH�WUHDWHG���0DQ\�RI�WKHVH�SURYL�
VLRQV�DUH�UHFRPPHQGHG�XQGHU�FRKR�FRQVLG�
HUDWLRQV�DV�ZHOO���7KHVH�UHTXLUHPHQWV�ZRXOG
UHGXFH�ILQH�VHGLPHQW�LQSXWV�WR�&ODVV�,,,
VWUHDPV��EXW�LW�LV�GLIILFXOW�WR�HVWLPDWH�KRZ
PXFK�ILQH�VHGLPHQW�UHGXFWLRQ�ZRXOG�EH
SURYLGHG�IURP�WKHVH�UHVWULFWLRQV���7KHVH�UH�
VWULFWLRQV�ZRXOG��KRZHYHU��SURYLGH�PRUH
SURWHFWLRQ�WR�&ODVV�,,,�VWUHDPV�WKDQ�IRXQG
XQGHU�&DOLIRUQLD�)35V��QRW�LQFOXGLQJ�FRKR
FRQVLGHUDWLRQV����'XULQJ�WKH�VKRUW�WHUP�
KRZHYHU��&ODVV�,,,�VWUHDPV�ZRXOG�KDYH�WKH
JUHDWHVW�ULVN�RI�UHGXFLQJ�VHGLPHQW�ILOWHULQJ
FDSDELOLWLHV���$�UHWXUQ�WR�PRUH�IDYRUDEOH
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FRQGLWLRQV�ZRXOG�RFFXU�ZKHQ�D�QHZ�YHJHWD�
WLRQ�DQG�GXII�OD\HU�ZDV�GHYHORSHG�LQ�LP�
SDFWHG�DUHDV���7KLV�SURFHVV�ZRXOG�WDNH�DS�
SUR[LPDWHO\���\HDUV��VHH�7DEOH���������

)RU�WKH�LQWHULP�VWUDWHJ\��WKH�OHYHO�RI�SURWHF�
WLRQ�RI�VHGLPHQW�ILOWUDWLRQ�DORQJ�&ODVV�,
VWUHDPV�ZRXOG�EH�VLPLODU�WR�WKH�GHIDXOW
VWUDWHJ\��ZLWK�RQH�H[FHSWLRQ���6LGHVORSHV
JUHDWHU�WKDQ����SHUFHQW�ZRXOG�QRW�KDYH�WKH
DGGHG�SURYLVLRQ�RI�LQFUHDVLQJ�WKH�RXWHU
EDQG�WR�VORSH�EUHDN�LI�JUHDWHU�WKDQ�WKH
GHVLJQDWHG�50=�ZLGWK���8QGHU�WKLV�FLUFXP�
VWDQFH�WKHUH�ZRXOG�EH�D�UHGXFHG�OHYHO�RI
ILQH�VHGLPHQW�ILOWUDWLRQ�FDSDFLW\�ZKHQ�FRP�
SDUHG�WR�WKH�GHIDXOW�VWUDWHJ\�

8QGHU�WKH�LQWHULP�VWUDWHJ\�DORQJ�&ODVV�,,
VWUHDPV��WKH�50=�ZLGWKV�ZRXOG�PHHW�WKH
UDQJH�RI�ZLGWKV�UHFRPPHQGHG�LQ�OLWHUDWXUH
�VHH�6HFWLRQ����������IRU�SURWHFWLRQ�RI�VHGL�
PHQW�ILOWUDWLRQ���6LPLODU�WR�WKH�GHIDXOW
VWUDWHJ\��WKHVH�&ODVV�,,�VWUHDP�50=V�ZRXOG
DOVR�EH�DQ�((=���,Q�DGGLWLRQ��DOO�GRZQHG
WUHHV�ZLWKLQ�WKH�50=V�ZRXOG�EH�PDLQ�
WDLQHG���([SRVHG�PLQHUDO�VRLOV�RI�����VTXDUH
IHHW�RU�JUHDWHU�ZRXOG�KDYH�WR�EH�WUHDWHG��DV
ZHOO�DV�H[SRVHG�PLQHUDO�VRLOV�ZLWK�OHVV�WKDQ
����VTXDUH�IHHW�RQ�VLGHVORSHV�JUHDWHU�WKDQ
���SHUFHQW���+RZHYHU��XQOLNH�PRVW�&ODVV�,,
VWUHDPV�XQGHU�WKH�GHIDXOW�VWUDWHJ\��WKH�LQ�
WHULP�VWUDWHJ\�ZRXOG�DOORZ�VHOHFWLYH�KDUYHVW
ZLWKLQ����IHHW�RI�WKH�VWUHDP�HGJH���7KH�QR�
KDUYHVW�EDQG�ZRXOG�HQVXUH�QR�PDQDJH�
PHQW�LQGXFHG�GLVWXUEDQFH�ZRXOG�RFFXU�LQ
WKH�ILUVW����IHHW�IURP�WKH�VWUHDP���7KLV
ZRXOG�EH�PRUH�SURWHFWLYH�WKDQ�WKH�DOORZHG
VHOHFWLYH�KDUYHVW�WR�VWUHDP�HGJH�RQ�&ODVV�,,
VWUHDPV�RXWVLGH�WKH�+XPEROGW�:$$�LQ
UHGZRRG�WLPEHU�W\SHV�ZLWK�VORSHV�OHVV�WKDQ
���SHUFHQW���)RU�WKHVH�&ODVV�,,�VWUHDPV�XQ�
GHU�WKH�GHIDXOW�VWUDWHJ\��KRZHYHU��WKHUH
ZRXOG�EH�VRPH�FRPSHQVDWLRQ�IRU�WKLV�SRWHQ�
WLDO�GLVWXUEDQFH�E\�PDNLQJ�WKH�50=V�ZLGHU
�����IHHW����$OVR��ZKHQ�VORSHV�LQFUHDVHG�WR
JUHDWHU�WKDQ����SHUFHQW��WKH�GHIDXOW�VWUDW�
HJ\�ZRXOG�SURYLGH�DGGLWLRQDO�SURWHFWLRQ
�LQFOXGLQJ�D����IRRW�QR�KDUYHVW�EDQG�DQG
H[WHQVLRQ�RI�WKH�RXWHU�EDQG�WR�VORSH�EUHDN��

1R�VXFK�DGMXVWPHQWV�ZRXOG�EH�PDGH�XQGHU
WKH�LQWHULP�SUHVFULSWLRQV�

7KH�RYHUDOO�VHGLPHQW�(%$,�IRU�$OWHUQDWLYH
���ZKLFK�ZRXOG�XVH�WKH�GHIDXOW�SUHVFULS�
WLRQV��LV�ORZHU�WKDQ�DOO�DOWHUQDWLYHV��H[FHSW
IRU�WKH�ORZHU�UDQJH�50=�ZLGWKV�XQGHU�$O�
WHUQDWLYH����)LJXUH����������7KLV�LQGLFDWHV
WKDW�VHGLPHQW�ILOWUDWLRQ�HIIHFWLYHQHVV�LQ�WKLV
DOWHUQDWLYH�ZRXOG�QRW�EH�DV�SURWHFWLYH�DV
PRVW�RI�WKH�RWKHU�DOWHUQDWLYHV���+RZHYHU��LQ
LQGLYLGXDO�+8V��$OWHUQDWLYH���ZRXOG�KDYH
WKH�VDPH�SURWHFWLRQ�OHYHO�RU�JUHDWHU�SURWHF�
WLRQ�OHYHOV�ZKHQ�FRPSDUHG�WR�WKH�RWKHU�DO�
WHUQDWLYHV���)RU�H[DPSOH��XQGHU�$OWHUQDWLYH
���ZKLFK�KDV�WKH�VDPH�50=�SURWHFWLRQ�DV
$OWHUQDWLYH����PDQ\�RI�WKH�+8V�ZRXOG�KDYH
WKH�VDPH�(%$,�YDOXHV���$OWHUQDWLYH���ZRXOG
KDYH�JUHDWHU�OHYHOV�RI�SURWHFWLRQ�IURP
VWUHDPV�ORFDWHG�LQ�WKH��������DFUH�5HVHUYH�
$OVR��$OWHUQDWLYH���ZRXOG�KDYH�D�JUHDWHU
YDOXH�WKDQ�WKH�XSSHU�UDQJH�PRGHOHG�LQ�$O�
WHUQDWLYH�LQ�6DOPRQ�&UHHN�GXH�WR�WKH�SUR�
WHFWLRQ�SURYLGHG�IURP�WKH�5HVHUYH���7KH�UL�
SDULDQ�ODQGV�ZLWKLQ�WKH�5HVHUYH�ZRXOG�UH�
FHLYH�DV�PXFK�RU�PRUH�SURWHFWLRQ�WKDQ�$O�
WHUQDWLYH�����$OWHUQDWLYH���ZRXOG�DOVR�KDYH
DGGLWLRQDO�ULSDULDQ�DFUHV�LQ�00&$V�WKDW
ZRXOG�QRW�EH�KDUYHVWHG�XQGHU�WKLV�DOWHUQD�
WLYH��VHH�6HFWLRQ��������$V�D�UHVXOW��WKH�DGGL�
WLRQDO�DFUHV�ZRXOG�EH�LQFOXGHG�LQ�FDWHJRU\
$¦QR�KDUYHVW��IRXQG�LQ�)LJXUH�������DQG
$SSHQGL[�7DEOH�-�����7KHVH�DGGLWLRQDO�DUHDV
ZRXOG�EH�UHVWULFWHG�IURP�WLPEHU�KDUYHVW
XQGHU�WKLV�DOWHUQDWLYH�DQG�ZRXOG�HQVXUH
FRPSOHWH�SURWHFWLRQ�SRWHQWLDO�IURP�DQ\�ORVV
RI�ULSDULDQ�IXQFWLRQ�IURP�PDQDJHPHQW�
LQGXFHG�VHGLPHQW�LQSXWV�

2YHUDOO��XQGHU�$OWHUQDWLYH����50=�GHIDXOW
EXIIHUV�VKRXOG�SURYLGH�KLJK�SURWHFWLRQ�RI
VHGLPHQW�ILOWUDWLRQ�FDSDFLW\�DORQJ�&ODVV�,
DQG�PRVW�&ODVV�,,�VWUHDPV��VHH�7DEOH�����
����DQG�VKRXOG�LPSURYH�RYHUDOO�VHGLPHQW
ILOWUDWLRQ�HIIHFWLYHQHVV�FRPSDUHG�WR�FXUUHQW
FRQGLWLRQV��VHH�7DEOH�����������7KH�OHDVW
DPRXQW�RI�SURWHFWLRQ�ZRXOG�EH�SURYLGHG�LQ
DUHDV�ZKHUH�VHOHFWLYH�KDUYHVW�RFFXUV�QHDU
WKH�VWUHDP�HGJH���7KHUHIRUH��&ODVV�,,
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VWUHDPV�LQ�UHGZRRG�WLPEHU�W\SHV�RXWVLGH
WKH�+XPEROGW�:$$�ZLWK�VORSHV�OHVV�WKDQ
���SHUFHQW�ZRXOG�UHFHLYH�PRGHUDWH�WR�KLJK
SURWHFWLRQ���$ORQJ�&ODVV�,,,�VWUHDPV��SURWHF�
WLRQ�ZRXOG�EH�ORZ�WR�PRGHUDWH�RQ�D�ORFDO�
L]HG�EDVLV�IRU�WKH�VKRUW�WHUP�

50=�LQWHULP�EXIIHUV�IRU�&ODVV�,�VWUHDPV
VKRXOG�SURYLGH�FORVH�WR�WKH�VDPH�OHYHO�RI
SURWHFWLRQ�DV�&ODVV�,�VWUHDPV�XQGHU�WKH�GH�
IDXOW�SUHVFULSWLRQV���&ODVV�,,�VWUHDPV�ZRXOG
SURYLGH�PRGHUDWH�WR�KLJK�SURWHFWLRQ��DQG
&ODVV�,,,�VWUHDPV��VLPLODU�WR�WKH�GHIDXOW
SUHVFULSWLRQV��ZRXOG�SURYLGH�ORZ�WR�PRGHU�
DWH�SURWHFWLRQ�

)RU�ERWK�WKH�GHIDXOW�DQG�LQWHULP�VWUDWHJLHV�
WKH�UHVXOWV�RI�DQ\�ZDWHUVKHG�DQDO\VLV�ZRXOG
EH�DSSOLHG�RU�WKH�GHIDXOW�SUHVFULSWLRQV
ZRXOG�EH�DSSOLHG���$V�D�UHVXOW��EDVLQ�VSHFLILF
KDUYHVW�SUHVFULSWLRQV�ZRXOG�EH�LGHQWLILHG�DW
D�VLWH�VSHFLILF�ULSDULDQ�DQG�VWUHDP�FRQGLWLRQ
VFDOH���7KLV�VKRXOG�FRQWULEXWH�WR�LQFUHDVLQJ
SURWHFWLRQ�IURP�ILQH�VHGLPHQW�LQSXWV�LQ�VHQ�
VLWLYH�DUHDV�ZLWKLQ�WKH�50=��LQFOXGLQJ
DORQJ�&ODVV�,,,�VWUHDPV��

$OWHUQDWLYH����3URSHUW\�ZLGH�6HOHFWLYH�+DU�
YHVW�
7KH�PDLQ�SURWHFWLRQ�PHDVXUH�RI�$OWHUQDWLYH
���SULRU�WR�ZDWHUVKHG�DQDO\VLV��ZRXOG�EH�WKH
FUHDWLRQ�RI�ODUJH�QR�KDUYHVW�EXIIHUV�RQ�DOO
VWUHDPV�VLPLODU�WR�$OWHUQDWLYH�����6LPLODU�WR
$OWHUQDWLYH�,�WKHVH�50=V�ZRXOG�PHHW�RU
H[FHHG�WKH�ZLGWKV�UHFRPPHQGHG�LQ�OLWHUD�
WXUH�IRU�ILOWHULQJ�VHGLPHQW���$IWHU�WKH�ZD�
WHUVKHG�DQDO\VLV��WKH�SUHGLFWHG�QR�KDUYHVW
EXIIHU�IRU�DOO�VWUHDP�FODVVHV�ZLWKLQ�3$/&2
RZQHUVKLS��LQ�DGGLWLRQ�WR�WKH�VHOHFWLYH�KDU�
YHVW�RI�WKH�UHPDLQLQJ�SURSHUW\��ZRXOG�EH
H[SHFWHG�WR�SURYLGH�PRUH�SURWHFWLRQ�WKDQ
50=V�XQGHU�$OWHUQDWLYH�����7KH�50=V�SUR�
YLGHG�RQ�&ODVV�,�DQG�,,�VWUHDPV�ZRXOG�EH
VXIILFLHQW�WR�PDLQWDLQ�ULSDULDQ�IXQFWLRQ�IRU
VHGLPHQW�ILOWHULQJ�DW�RU�QHDU�WKH�QDWXUDO
GLVWXUEDQFH�UHJLPH���2Q�&ODVV�,,,�VWUHDPV�
WKHUH�PLJKW�EH�VRPH�UHGXFWLRQ�RI�WKH
EXIIHUªV�FDSDFLW\�WR�ILOWHU�VHGLPHQW�GXH�WR
VRPH�DOORZHG�PDQDJHPHQW�ZLWKLQ�����IHHW

RI�WKH�VWUHDP���2YHUDOO��$OWHUQDWLYH���VKRXOG
SURYLGH�KLJK�SURWHFWLRQ�WR�&ODVV�,��,,��DQG
,,,�VWUHDPV�DQG�ZRXOG�QRW�EH�H[SHFWHG�WR
DIIHFW�WKH�50=Vª�VHGLPHQW�ILOWHULQJ�IXQF�
WLRQ�

8VLQJ�WKH�VHGLPHQW�(%$,�DV�D�FRPSDUDWLYH
WRRO��VHH�6HFWLRQ�����IRU�GHVFULSWLRQ�RI�VHGL�
PHQW�(%$,�DQG�)LJXUH���������RYHUDOO�WKLV
DOWHUQDWLYH�ZRXOG�EH�WKH�PRVW�SURWHFWLYH�RI
WKH�VHGLPHQW�ILOWHULQJ�IXQFWLRQ��FRPSDUHG�WR
RWKHU�DOWHUQDWLYHV��,Q�PDQ\�+8V��FRPSOHWH
SURWHFWLRQ�ZRXOG�EH�SURYLGHG�WR�DOO�VWUHDPV
WKURXJKRXW�WKH�UHVLGXDO�ROG�JURZWK�DQG�ROG�
JURZWK�VWDQGV�WKDW�ZRXOG�QRW�EH�KDUYHVWHG
DQG�WR�WKH�QR�KDUYHVW�����IRRW�EXIIHUV
DURXQG�WKHVH�VWDQGV��6HFWLRQ��������:KHQ
ORRNLQJ�VSHFLILFDOO\�DW�HDFK�+8�ZLWKLQ�WKH
SODQQLQJ�DUHD��$OWHUQDWLYH���ZRXOG�KDYH
WKH�KLJKHVW�YDOXH�ZLWK�MXVW�D�IHZ�H[FHSWLRQV
LQFOXGLQJ�*LDQWV�$YHQXH��)UHVKZDWHU
&UHHN��(ON�5LYHU��/DZUHQFH�&UHHN��/RZHU
<DJHU��0LGGOH�<DJHU��DQG�1RUWK�<DJHU���,Q
WKHVH�+8V��$OWHUQDWLYH���(%$,�YDOXHV�DUH
ORZHU�WKDQ�WKH�(%$,�YDOXHV�IRXQG�XQGHU
HLWKHU�$OWHUQDWLYH���RU�$OWHUQDWLYH�����8OWL�
PDWHO\��$OWHUQDWLYH���ZRXOG�SURYLGH�WKH
PRVW�50=�SURWHFWLRQ�RYHUDOO�

$OWHUQDWLYH�����������DFUH�1R�KDUYHVW�3XE�
OLF�5HVHUYH�
$OWHUQDWLYH���50=V�IRU�&ODVV�,��,,��DQG�,,,
VWUHDPV�LQ�WKH�3$/&2�+&3�SODQQLQJ�DUHD
ZRXOG�IROORZ�WKH�VDPH�EXIIHU�UHTXLUHPHQWV
DQG�KDUYHVW�UHVWULFWLRQV�DV�$OWHUQDWLYH���
$V�D�UHVXOW��WKH�VDPH�FRQFOXVLRQ�FDQ�EH
GUDZQ���50=�GHIDXOW�VWUDWHJ\�EXIIHUV�RQ�DOO
&ODVV�,�DQG�PRVW�&ODVV�,,�VWUHDPV�ZRXOG�EH
VXIILFLHQW�WR�PDLQWDLQ�KLJK�ULSDULDQ�IXQF�
WLRQ�IRU�VHGLPHQW�ILOWHULQJ���&ODVV�,,�GHIDXOW
VWUDWHJ\�50=V�LQ�UHGZRRG�WLPEHU�W\SHV
RXWVLGH�WKH�+XPEROGW�:$$�ZLWK�VORSHV�OHVV
WKDQ����SHUFHQW�ZRXOG�UHFHLYH�PRGHUDWH�WR
KLJK�SURWHFWLRQ���2Q�&ODVV�,,,�VWUHDPV��DQ
50=�EXIIHU�ZRXOG�QRW�EH�SURYLGHG���7KHUH
ZRXOG�EH��KRZHYHU��DQ�(/=�RI����IHHW�RQ
VORSHV�OHVV�WKDQ����SHUFHQW��DQG�DQ�(/=�RI
���IHHW�RQ�VORSHV�EHWZHHQ����DQG
���SHUFHQW��DQG�DQ�((=�RI�����IHHW�RQ
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VORSHV�JUHDWHU�WKDQ����SHUFHQW��VHH�)LJXUH
�����F����1R�ILUH�LJQLWLRQ�ZRXOG�EH�DOORZHG�LQ
WKHVH�(/=V�RU�((=V��DQG�GRZQHG�WUHHV
ZRXOG�QRW�EH�UHPRYHG�ZLWKLQ�WKHVH�]RQHV�
7KHVH�VSHFLILF�UHTXLUHPHQWV�ZRXOG�UHGXFH
VHGLPHQW�LQSXWV�WR�&ODVV�,,,�VWUHDPV�
7KHUHIRUH��SURWHFWLRQ�ZRXOG�EH�ORZ�WR�PRG�
HUDWH�

50=�LQWHULP�EXIIHUV�IRU�&ODVV�,�VWUHDPV
VKRXOG�SURYLGH�FORVH�WR�WKH�VDPH�OHYHO�RI
SURWHFWLRQ�DV�&ODVV�,�VWUHDPV�XQGHU�WKH�GH�
IDXOW�SUHVFULSWLRQV���&ODVV�,,�VWUHDPV�ZRXOG
SURYLGH�PRGHUDWH�WR�KLJK�SURWHFWLRQ��DQG
&ODVV�,,,�VWUHDPV��VLPLODU�WR�WKH�GHIDXOW
SUHVFULSWLRQV��ZRXOG�SURYLGH�ORZ�WR�PRGHU�
DWH�SURWHFWLRQ�

)RU�ERWK�GHIDXOW�DQG�LQWHULP�VWUDWHJLHV��WKH
UHVXOWV�RI�DQ\�ZDWHUVKHG�DQDO\VLV�GRQH��LI
LPSOHPHQWHG��ZRXOG�EH�DSSOLHG���$V�D�UH�
VXOW��EDVLQ�VSHFLILF�KDUYHVW�SUHVFULSWLRQV
ZRXOG�EH�LGHQWLILHG�DW�D�VLWH�VSHFLILF�ULSDU�
LDQ�DQG�VWUHDP�FRQGLWLRQ�VFDOH���7KLV�VKRXOG
FRQWULEXWH�WR�LQFUHDVLQJ�SURWHFWLRQ�IURP�ILQH
VHGLPHQW�LQSXWV�LQ�VHQVLWLYH�DUHDV�ZLWKLQ
WKH�50=��LQFOXGLQJ�&ODVV�,,,�VWUHDPV��

7KLV�DOWHUQDWLYH�ZRXOG�KDYH�D�JUHDWHU�RYHU�
DOO�(%$,�YDOXH�WKDQ�$OWHUQDWLYH�����(YHQ
WKRXJK�LQ�PRVW�+8V��WKLV�DOWHUQDWLYHªV
(%$,�YDOXH�ZRXOG�EH�ORZHU�WKDQ�LQ�$OWHUQD�
WLYH����WKHUH�DUH�D�IHZ�H[FHSWLRQV��(ON
5LYHU��/DZUHQFH�&UHHN��/RZHU�<DJHU��0LG�
GOH�<DJHU�DQG�1RUWK�<DJHU��ZKHUH�WKH
(%$,�YDOXH�ZRXOG�EH�JUHDWHU�WKDQ�$OWHUQD�
WLYH�����)LJXUH����������7KH�SURWHFWLRQ�RI
50=V�SURYLGHG�IURP�WKH��������DFUH�5H�
VHUYH�H[SODLQV�WKH�LQFUHDVHG�SURWHFWLRQ�LQ
VRPH�+8V�DV�FRPSDUHG�WR�$OWHUQDWLYH���

0LFURFOLPDWH
5LSDULDQ�PLFURFOLPDWLF�FRQGLWLRQV�DUH�HV�
VHQWLDO�IRU�VRPH�ZLOGOLIH�VSHFLHV��VHH�6HFWLRQ
��������7R�DYRLG�VLJQLILFDQWO\�DOWHULQJ�WKH
PLFURFOLPDWH�RI�D�ULSDULDQ�]RQH��/HGZLWK
�������UHFRPPHQGV�OHDYLQJ�EXIIHU�VWULSV
RYHU�����IHHW�ZLGH���%XIIHUV�ZLGHU�WKDQ
����IHHW�ZRXOG�VWLOO�DIIHFW�WKH�PLFURFOLPDWH�
EXW�DW�D�ORZHU�UDWH�RI�FKDQJH��/HGZLWK�

��������2I�DOO�WKH�FRPSRQHQWV�WKDW�PDNH�XS
WKH�PLFURFOLPDWH��KXPLGLW\�KDV�WKH�JUHDWHVW
LQIOXHQFH���,W�ZDV�VHOHFWHG�IRU�WKLV�HYDOXD�
WLRQ�EHFDXVH�LW�SURYLGHV�WKH�PRVW�FRQVHUYD�
WLYH�EDVLV�IRU�HYDOXDWLQJ�WKH�DOWHUQDWLYHV�
%DVHG�RQ�VWXGLHV�E\�&KHQ��������DQG�&KHQ
HW�DO����������KXPLGLW\�UHDFKHG�LQWHULRU�ROG�
JURZWK�FRQGLWLRQV�DW�D�GLVWDQFH�RI�����IHHW
IURP�WKH�HGJH�RI�D�FOHDUFXW�

)(0$7���������EDVHG�RQ�VWXGLHV�IURP�&KHQ
��������VXJJHVWV�DV�PDQ\�DV�WKUHH�VLWH�
SRWHQWLDO�WUHHV�DUH�QHHGHG�WR�SURYLGH�FRP�
SOHWH�SURWHFWLRQ�RI�ULSDULDQ�PLFURFOLPDWH
�VHH�)LJXUH������H����5HVHDUFK�LV�QRW�DYDLO�
DEOH�WR�DOORZ�SUHGLFWLRQ�RI�WKH�EXIIHU�VWULS
ZLGWK�DGHTXDWH�WR�SURYLGH�VDWLVIDFWRU\�SUR�
WHFWLRQ�RI�PLFURFOLPDWH���&DOLIRUQLD�)35V
OLVW�PLFURFOLPDWH�PRGLILFDWLRQ�DV�RQH�SRWHQ�
WLDO�ZLOGOLIH�FRQFHUQ�WR�EH�HYDOXDWHG�DQG�
WKHUHIRUH��FXUUHQWO\�SURYLGH�D�ORZ�OHYHO�RI
SURWHFWLRQ�IURP�KDUYHVW�DFWLYLWLHV�RYHU�WKH
ORQJ�WHUP���%\�GHILQLWLRQ��&ODVV�,,,�VWUHDPV
GR�QRW�KDYH�DTXDWLF�OLIH��7DEOH���������
7KHUHIRUH��SURWHFWLRQ�RI�ULSDULDQ�PLFURFOL�
PDWH�ZDV�QRW�HYDOXDWHG�IRU�&ODVV�,,,
VWUHDPV�

$OWHUQDWLYH����1R�$FWLRQ�1R�3URMHFW�
7KH�VWDWH�DQG�IHGHUDO�DVVXPSWLRQV�IRU�DV�
VHVVLQJ�HQYLURQPHQWDO�LPSDFWV�WR�DTXDWLF
UHVRXUFHV�XQGHU�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�GLIIHU�GXH�WR�GLIIHUHQFHV�LQ
DQDO\VLV�DSSURDFK�UHTXLUHG�E\�&(4$�DQG
1(3$���&(4$�LPSOHPHQWLQJ�UHJXODWLRQV
UHTXLUH�WKDW�DQ�(,5�GLVFXVV�§WKH�H[LVWLQJ
FRQGLWLRQV��DV�ZHOO�DV�ZKDW�ZRXOG�EH�UHD�
VRQDEO\�H[SHFWHG�WR�RFFXU�LQ�WKH�IRUHVHHDEOH
IXWXUH�LI�WKH�SURMHFW�ZHUH�QRW�DSSURYHG¨�>��
&�&�5��������G����@���&(4$�GRHV�QRW�UHTXLUH
HLWKHU�D�SURMHFWLRQ�LQWR�WKH�ORQJ�WHUP�IXWXUH
WKDW�FRXOG�EH�GHHPHG�WR�EH�VSHFXODWLYH��QRU
GRHV�LW�UHTXLUH�D�TXDQWLWDWLYH�DQDO\VLV�RI
WKH�1R�3URMHFW�DOWHUQDWLYH�IRU�FRPSDULVRQ
ZLWK�WKH�RWKHU�DOWHUQDWLYHV���$FFRUGLQJO\�
WKH�VWDWH�YHUVLRQ�RI�WKH�1R�$FWLRQ�1R�3URM�
HFW�DOWHUQDWLYH�DQDO\]HG�KHUH�FRQWHPSODWHV
RQO\�WKH�VKRUW�WHUP�DQG�LV�EDVHG�RQ�LQGLYLG�
XDO�7+3V�WKDW�ZRXOG�EH�HYDOXDWHG�FDVH�E\
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FDVH���7KH�&')�YHUVLRQ�RI�1R�$FWLRQ�1R
3URMHFW�GRHV�QRW�DWWHPSW�WR�IRUHFDVW�KRZ
3$/&2ªV�HQWLUH�SURSHUW\�ZRXOG�ORRN�LQ���
\HDUV��WKH�OHQJWK�RI�WKH�SURSRVHG�,73��
6LQFH�LW�LV�XQNQRZQ�KRZ�PDQ\�7+3V�WKHUH
ZRXOG�EH��ZKHUH�WKH\�ZRXOG�OLH�JHRJUDSKL�
FDOO\��DQG�KRZ�WKH\�ZRXOG�GLIIHU�LQ�GHWDLO�
QR�TXDQWLWDWLYH�DQDO\VLV�RI�7+3V�LV�SUH�
VHQWHG��VHH�6HFWLRQ������

7KH�OLNHO\�1R�$FWLRQ�1R�3URMHFW�DOWHUQDWLYH
ZRXOG�FRQVLVW�RI�3$/&2�RSHUDWLQJ�LQ�D
PDQQHU�VLPLODU�WR�FXUUHQW�7+3�SUDFWLFHV
DQG�VXEMHFW�WR�H[LVWLQJ�&')�UHJXODWRU\
DXWKRULW\���,Q�UHYLHZLQJ�LQGLYLGXDO�7+3V�
&')�LV�UHTXLUHG�WR�FRPSO\�ZLWK�WKH�)3$�
)35V��DQG�&(4$�WKURXJK�LWV�FHUWLILHG�IXQF�
WLRQDO�HTXLYDOHQW�SURJUDP��VHH�6HFWLRQ������
7KH�VSHFLILF�FULWHULD�IRU�HYDOXDWLQJ�7+3V
FRQWDLQHG�LQ�WKH�)35V�DUH�FRPELQHG�ZLWK
WKH�FDVH�E\�FDVH�HYDOXDWLRQ�RI�HDFK�7+3�IRU
VLJQLILFDQW�HIIHFWV�RQ�WKH�HQYLURQPHQW�IRO�
ORZHG�E\�FRQVLGHUDWLRQ�RI�DOWHUQDWLYHV�DQG
PLWLJDWLRQ�PHDVXUHV�WR�VXEVWDQWLDOO\�OHVVHQ
WKRVH�HIIHFWV���8QGHU�&(4$�DQG�WKH�)35V�
&')�PXVW�QRW�DSSURYH�D�SURMHFW�LQFOXGLQJ�D
7+3�DV�SURSRVHG�LI�LW�ZRXOG�FDXVH�D�VLJQLIL�
FDQW�HIIHFW�RQ�WKH�HQYLURQPHQW�DQG�WKHUH�LV
D�IHDVLEOH�DOWHUQDWLYH�RU�IHDVLEOH�PLWLJDWLRQ
PHDVXUH�DYDLODEOH�WR�DYRLG�RU�PLWLJDWH�WKH
HIIHFW���$Q�DGYHUVH�HIIHFW�RQ�D�OLVWHG�WKUHDW�
HQHG�RU�HQGDQJHUHG�VSHFLHV�ZRXOG�EH�D�VLJ�
QLILFDQW�HIIHFW�XQGHU�&(4$�

,Q�DGGLWLRQ��WKH�SUHVHQW�)35V�SURYLGH�WKDW
WKH�'LUHFWRU�RI�&')�VKDOO�GLVDSSURYH�D�WLP�
EHU�KDUYHVWLQJ�SODQ�DV�QRW�FRQIRUPLQJ�WR
WKH�UXOHV�LI��DPRQJ�RWKHU�WKLQJV��WKH�SODQ
ZRXOG�UHVXOW�LQ�HLWKHU�D�WDNLQJ�RU�D�ILQGLQJ
RI�MHRSDUG\�RI�ZLOGOLIH�VSHFLHV�OLVWHG�DV�UDUH�
WKUHDWHQHG��RU�HQGDQJHUHG�E\�WKH�)LVK�DQG
*DPH�&RPPLVVLRQ�RU�D�IHGHUDO�ILVK�RU�ZLOG�
OLIH�DJHQF\�RU�ZRXOG�FDXVH�VLJQLILFDQW��ORQJ�
WHUP�GDPDJH�WR�OLVWHG�VSHFLHV���7R�PDNH�D
GHWHUPLQDWLRQ�DV�WR�WKH�HIIHFW�RI�D�7+3�RQ
OLVWHG�ILVK�RU�ZLOGOLIH�VSHFLHV��&')�URXWLQHO\
FRQVXOWV�ZLWK�RWKHU�VWDWH�DJHQFLHV�DQG�QRWL�
ILHV�IHGHUDO�ILVK�DQG�ZLOGOLIH�DJHQFLHV�
7KHVH�SURFHVVHV�DQG�LQGHSHQGHQW�LQWHUQDO

UHYLHZ�E\�&')�ELRORJLVWV�FDQ�UHVXOW�LQ�D
7+3�FRQWDLQLQJ�DGGLWLRQDO�VLWH�VSHFLILF
PLWLJDWLRQ�PHDVXUHV�VLPLODU�WR�WKH�RQHV�GH�
VFULEHG�LQ�WKH�3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW�DOWHUQDWLYH���&')�EHOLHYHV�WKDW�LWV
H[LVWLQJ�SURFHVV�XVLQJ�WKH�)35V�DQG�WKH
&(4$�7+3�E\�7+3�UHYLHZ�DQG�PLWLJDWLRQ
DUH�VXIILFLHQW�WR�DYRLG�WDNH�RI�OLVWHG�VSHFLHV�

7KH�PLWLJDWLRQ�E\�ZKLFK�DQ�LQGLYLGXDO�7+3
LV�GHWHUPLQHG�WR�FRPSO\�ZLWK�)35V��WKH
IHGHUDO�DQG�&DOLIRUQLD�(6$V��DQG�RWKHU�IHG�
HUDO�DQG�VWDWH�ODZV�LV�GHWHUPLQHG�ILUVW�E\
FRPSOLDQFH�ZLWK�VSHFLILF�VWDQGDUGV�LQ�WKH
)35V�DQG�WKHQ�E\�GHYHORSPHQW�RI�VLWH�
VSHFLILF�PLWLJDWLRQ�PHDVXUHV�LQ�UHVSRQVH�WR
VLJQLILFDQW�HIIHFWV�LGHQWLILHG�LQ�WKH�&(4$
IXQFWLRQDO�HTXLYDOHQW�HQYLURQPHQWDO�DQDO\�
VLV�RI�WKH�LQGLYLGXDO�7+3���&RPSOLDQFH�LV
DWWDLQHG�E\�D�ZLGH�YDULHW\�RI�GHWDLOHG�PLWL�
JDWLRQ�PHDVXUHV�WDLORUHG�WR�ORFDO�FRQGLWLRQV
LQFOXGLQJ��EXW�QRW�OLPLWHG�WR��FRQVLGHUDWLRQ
RI�VORSH�VWDELOLW\��HURVLRQ�KD]DUG��URDG�DQG
VNLG�WUDLO�ORFDWLRQ��:/3=�ZLGWK��%03V�RQ
KLOOVORSHV�DQG�ZLWKLQ�:/3=V��DQG�ZLOGOLIH
DQG�ILVK�KDELWDW���&RQVHTXHQWO\��PRVW�VLJ�
QLILFDQW�HIIHFWV�RI�LQGLYLGXDO�7+3V�FDQ�EH
H[SHFWHG�WR�EH�PLWLJDWHG�WR�D�OHYHO�RI�OHVV
WKDQ�VLJQLILFDQW�WKURXJK�LPSOHPHQWDWLRQ�RI
WKH�1R�$FWLRQ�1R�3URMHFW�DOWHUQDWLYH���,Q
VRPH�FDVHV��&')�PD\�GHWHUPLQH�WKDW�LW�LV
QRW�IHDVLEOH�WR�PLWLJDWH�D�VLJQLILFDQW�HIIHFW
RI�D�7+3�WR�D�OHYHO�RI�OHVV�WKDQ�VLJQLILFDQW�
,Q�VXFK�D�VLWXDWLRQ��&')�ZRXOG�QHHG�WR�GH�
WHUPLQH�ZKHWKHU�VSHFLILF�SURYLVLRQV�RI�WKH
)35V�VXFK�DV�QRW�DOORZLQJ�WDNH�RI�D�OLVWHG
WKUHDWHQHG�RU�HQGDQJHUHG�VSHFLHV�ZRXOG
SURKLELW�&')�IURP�DSSURYLQJ�WKH�7+3���,I
DSSURYDO�LV�QRW�VSHFLILFDOO\�SURKLELWHG��&')
ZRXOG�QHHG�WR�ZHLJK�D�YDULHW\�RI�SRWHQWLDOO\
FRPSHWLQJ�SXEOLF�SROLFLHV�LQ�GHFLGLQJ
ZKHWKHU�WR�DSSURYH�WKH�7+3���$�7+3�ZLWK�D
VLJQLILFDQW�UHPDLQLQJ�HIIHFW�FRXOG�EH�DS�
SURYHG�ZLWK�D�VWDWHPHQW�RI�RYHUULGLQJ�FRQ�
VLGHUDWLRQV��EXW�VXFK�DQ�DSSURYDO�ZRXOG�EH
H[SHFWHG�WR�EH�UDUH�

$V�QRWHG�LQ�6HFWLRQ������XQGHU�1(3$�WKH
GHJUHH�RI�DQDO\VLV�GHYRWHG�WR�HDFK�DOWHUQD�
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WLYH�LQ�WKH�(,6�ZLOO�EH�VXEVWDQWLDOO\�VLPLODU
WR�WKDW�GHYRWHG�WR�WKH�3URSRVHG�$F�
WLRQ�3URSRVHG�3URMHFW���7KH�IHGHUDO�DJHQFLHV
UHFRJQL]H�WKDW�D�ZLGH�YDULHW\�RI�SRWHQWLDO
VWUDWHJLHV�FRXOG�EH�DSSOLHG�WKDW�FRXOG�UHSUH�
VHQW�D�1R�$FWLRQ�1R�3URMHFW�VFHQDULR�DQG
WKDW�WKH\�ZRXOG�LQYROYH�FRQVLGHUDWLRQ�RI�WKH
VDPH�PLWLJDWLRQ�PHDVXUHV�DV�GHVFULEHG
DERYH���)RU�WKH�SXUSRVHV�RI�DQDO\VLV�XQGHU
1(3$��KRZHYHU��WKHVH�DGGLWLRQDO�PLWLJDWLRQ
PHDVXUHV�DUH�UHSUHVHQWHG�DV�50=V��UDWKHU
WKDQ�PDQDJHPHQW�RSWLRQV�GHYHORSHG�IRU
VLWH�VSHFLILF�FRQGLWLRQV���&RQVHTXHQWO\��WKH
DQDO\VLV�RI�WKH�1R�$FWLRQ�1R�3URMHFW�DOWHU�
QDWLYH�FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI
ZLGH��QR�KDUYHVW�50=V�DV�ZHOO�DV�UHVWULF�
WLRQV�RQ�WKH�KDUYHVW�RI�ROG�JURZWK�UHGZRRG
IRUHVW�WR�PRGHO�FRQGLWLRQV�RYHU�WKH�VKRUW
DQG�ORQJ�WHUP���5DQJHV�RI�50=�ZLGWK�DUH
FRQVLGHUHG�TXDOLWDWLYHO\�EHFDXVH�DGHTXDWH
EXIIHU�ZLGWKV�FRXOG�YDU\�DV�D�UHVXOW�RI
YDU\LQJ�FRQGLWLRQV�RQ�3$/&2�ODQGV�

$V�QRWHG�DERYH��WKH�HYDOXDWLRQ�RI�WKH�1R
$FWLRQ�1R�3URMHFW�GLIIHUV�XQGHU�&(4$�DQG
1(3$���)RU�&(4$�WKH�1R�$FWLRQ�DOWHUQD�
WLYH�LV�QRW�SURMHFWHG�LQWR�WKH�ORQJ�WHUP�IX�
WXUH���,Q�WKH�VKRUW�WHUP��WKH�FRQIRUPDQFH
ZLWK�WKH�)35V��WKH�IHGHUDO�DQG�&DOLIRUQLD
(6$V��DQG�RWKHU�IHGHUDO�DQG�VWDWH�ODZV�LV
GHWHUPLQHG�RQ�D�7+3��DQG�VLWH�VSHFLILF�ED�
VLV���$�ZLGH�YDULHW\�RI�PLWLJDWLRQ�PHDVXUHV
WDLORUHG�WR�ORFDO�FRQGLWLRQV�LV�DSSOLHG�ZLWK
WKH�SXUSRVH�RI�DYRLGLQJ�VLJQLILFDQW�HQYL�
URQPHQWDO�HIIHFWV�DQG�WDNH�RI�OLVWHG�VSHFLHV�
&RQVHTXHQWO\��PRVW�VLJQLILFDQW�HQYLURQ�
PHQWDO�HIIHFWV�RI�LQGLYLGXDO�7+3V�FDQ�EH
H[SHFWHG�WR�EH�PLWLJDWHG�WR�D�OHYHO�RI�OHVV
WKDQ�VLJQLILFDQW�WKURXJK�LPSOHPHQWDWLRQ�RI
WKH�1R�$FWLRQ�1R�3URMHFW�DOWHUQDWLYH�

$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�1(3$�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�DO�
WHUQDWLYH�FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI
ZLGH��QR�KDUYHVW�50=V�DV�ZHOO�DV�UHVWULF�
WLRQV�RQ�WKH�KDUYHVW�RI�ROG�JURZWK�UHGZRRG
IRUHVW�WR�PRGHO�FRQGLWLRQV�RYHU�WKH�VKRUW
DQG�ORQJ�WHUP���5DQJHV�RI�50=V�DUH�FRQVLG�
HUHG�TXDOLWDWLYHO\�EHFDXVH�DGHTXDWH�EXIIHU

ZLGWKV�FRXOG�YDU\�DV�D�UHVXOW�RI�YDU\LQJ
FRQGLWLRQV�RQ�3$/&2�ODQGV�

50=�EXIIHUV�ZRXOG�SURYLGH�VRPH�OHYHO�RI
SURWHFWLRQ�RI�ULSDULDQ�PLFURFOLPDWH�RQ�&ODVV
,�VWUHDPV���+RZHYHU��EHFDXVH�RI�LQVXIILFLHQW
LQIRUPDWLRQ��LW�LV�GLIILFXOW�WR�SUHGLFW
ZKHWKHU�D�����WR�����IRRW�QR�KDUYHVW�EXIIHU
DORQJ�&ODVV�,�VWUHDPV�ZRXOG�EH�VXIILFLHQW�WR
SUHYHQW�DOO�FKDQJHV�LQ�DOO�FRPSRQHQWV�RI
PLFURFOLPDWH���7KH�OLWHUDWXUH�UHFRPPHQGV
WKDW�DW�OHDVW�D�����IRRW�GLVWDQFH�IURP�WKH
HGJH�RI�D�FOHDUFXW�LV�QHHGHG�WR�SURYLGH�FRP�
SOHWH�SURWHFWLRQ�RI�PLFURFOLPDWLF�FRQGLWLRQV
FRPSDUDEOH�WR�LQWHULRU�ROG�JURZWK��&KHQ�
������&KHQ����������7KH�50=V�DORQJ�&ODVV
,,�VWUHDPV�ZRXOG�EH�H[SHFWHG�WR�SURYLGH�OHVV
SURWHFWLRQ�RI�ULSDULDQ�PLFURFOLPDWH���7KHUH�
IRUH��WKLV�DOWHUQDWLYH�ZRXOG�EH�H[SHFWHG�WR
SURYLGH�PRGHUDWH�WR�KLJK�SURWHFWLRQ�RI�UL�
SDULDQ�PLFURFOLPDWH��EXW�QRW�FRPSOHWH�SUR�
WHFWLRQ�

$OWHUQDWLYHV����3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW��DQG��D��1R�(ON�5LYHU�3URSHUW\�
8QGHU�WKLV�DOWHUQDWLYH��PLFURFOLPDWH�LQ�WKH
50=�EXIIHUV�ZRXOG�EH�H[SHFWHG�WR�UHFHLYH
PRUH�SURWHFWLRQ�WKDQ�WKDW�UHFHLYHG�IURP
)35V��SULRU�WR�FRKR�FRQVLGHUDWLRQV��EHFDXVH
RI�WKH�QR�KDUYHVW�SRUWLRQ�RI�WKH�50=���+RZ�
HYHU��QRQH�RI�WKH�EXIIHUV�XQGHU�WKLV�DOWHUQD�
WLYH�ZRXOG�DSSURDFK�WKH�����IRRW�EXIIHU�HV�
WLPDWHG�WR�SURWHFW�DOO�FRPSRQHQWV�RI�ULSDU�
LDQ�PLFURFOLPDWH���2YHUDOO��&ODVV�,�VWUHDP
50=V�ZRXOG�EH�H[SHFWHG�WR�SURYLGH�ORZ�WR
PRGHUDWH�SURWHFWLRQ��ZKLOH�&ODVV�,,�VWUHDP
50=V�ZRXOG�EH�H[SHFWHG�WR�SURYLGH�ORZ�SUR�
WHFWLRQ�IRU�ERWK�WKH�LQWHULP�DQG�GHIDXOW�SUH�
VFULSWLRQV�

$SSUR[LPDWHO\�������DFUHV�RI�ULSDULDQ�KDEL�
WDW�ZRXOG�EH�SODFHG�LQ�WKH�5HVHUYH�XQGHU
$OWHUQDWLYH���DQG�������DFUHV�XQGHU�$OWHU�
QDWLYH��D��)LJXUH�������DQG�$SSHQGL[�7DEOH
-������7KHVH�UHVHUYH�DFUHV�ZRXOG�XOWLPDWHO\
EH�PDLQWDLQHG�RU�UHVWRUHG�WR�OHYHOV�HTXLYD�
OHQW�WR�DQ�ROG�JURZWK�V\VWHP�RYHU�WKH�H[�
WHQGHG�ORQJ�WHUP�����SOXV�\HDUV��DQG�ZRXOG�
WKHUHIRUH��SURYLGH�FRPSOHWH�SURWHFWLRQ�RI
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ULSDULDQ�PLFURFOLPDWH�IXQFWLRQ���7KH�UHFRY�
HU\�WLPH�EHIRUH�WKH�50=�EXIIHU�ZRXOG�EH
UHVWRUHG�WR�D�OHYHO�HTXLYDOHQW�WR�SUHKDUYHVW
FRQGLWLRQV�ZRXOG�GHSHQG�RQ�WKH�DJH�RI�WKH
FXUUHQW�VWDQG��VHH�7DEOH�����������,Q�$OWHU�
QDWLYH��E��DSSUR[LPDWHO\�����ULSDULDQ�DFUHV
RI�(ON�5LYHU�7LPEHU�&RPSDQ\�ODQGV�ZRXOG
QRW�EHFRPH�SDUW�RI�WKH�5HVHUYH���7KHUHIRUH�
WKHVH�(ON�5LYHU�7LPEHU�&RPSDQ\�ODQGV
ZRXOG�EH�SURYLGHG�WKH�VDPH�OHYHO�RI�SURWHF�
WLRQ�DV�WKDW�GHVFULEHG�XQGHU�$OWHUQDWLYH���
7KHUH�LV�VRPH�OHYHO�RI�XQFHUWDLQW\�DV�WR
ZKHWKHU�WKH�EXIIHU�ZLGWKV�GHVFULEHG�XQGHU
$OWHUQDWLYH���ZRXOG�EH�VXIILFLHQW�WR�SURWHFW
WKH�ULSDULDQ�PLFURFOLPDWH�IXQFWLRQ
�VHH�$OWHUQDWLYH������$GGLWLRQDO�ULSDULDQ
DFUHDJH�IRXQG�LQ�WKH�00&$V�ZRXOG�QRW�EH
KDUYHVWHG���$V�D�UHVXOW��WKH�DGGLWLRQDO�DFUHV
DUH�LQFOXGHG�XQGHU�&DWHJRU\�$¦QR�KDUYHVW�
IRXQG�LQ�)LJXUH�������DQG�$SSHQGL[�7DEOH
-�����7KH\�ZRXOG�HQVXUH�FRPSOHWH�SURWHFWLRQ
IURP�DQ\�ORVV�RI�ULSDULDQ�PLFURFOLPDWH�IXQF�
WLRQ�

$OWHUQDWLYH����3URSHUW\�ZLGH�6HOHFWLYH�+DU�
YHVW�
7KH�PDLQ�SURWHFWLRQ�PHDVXUH�RI�$OWHUQDWLYH
���EHIRUH�ZDWHUVKHG�DQDO\VLV��ZRXOG�EH�WKH
FUHDWLRQ�RI�ODUJH�QR�KDUYHVW�EXIIHUV�RQ�DOO
VWUHDPV�VLPLODU�WR�$OWHUQDWLYH�����7KHVH
EXIIHUV�ZRXOG�QRW�PHHW�WKH�EXIIHU�ZLGWK
UHTXLUHPHQWV�UHFRPPHQGHG�LQ�OLWHUDWXUH
IRU�SURYLGLQJ�FRPSOHWH�SURWHFWLRQ�RI�ULSDU�
LDQ�PLFURFOLPDWH�IXQFWLRQ���$IWHU�ZDWHUVKHG
DQDO\VLV��WKH�KDUYHVW�LQ�WKH�50=�FRXOG
FDXVH�IXUWKHU�UHGXFWLRQ�LQ�WKH�50=ªV�FD�
SDFLW\�WR�PDLQWDLQ�ULSDULDQ�PLFURFOLPDWH
IXQFWLRQV�

%DVHG�RQ�WKH�(%$,�YDOXHV�IRU�/:'��LQ
6DOPRQ�&UHHN�DQG�0LGGOH�<DJHU��FRPSOHWH
SURWHFWLRQ�ZRXOG�EH�SURYLGHG�WR�DOO�VWUHDPV
LQ�WKHVH�+8V�IURP�WKH�QR�KDUYHVW�VWDWXV�RI
ROG�JURZWK�DQG�UHVLGXDO�ROG�JURZWK�VWDQGV�
DQG�WKH�QR�KDUYHVW�����IRRW�EXIIHUV�DURXQG
WKHVH�VWDQGV��VHH�6HFWLRQ��������0DQ\�RI�WKH
+8V�DUH�H[SHFWHG�WR�KDYH�PRUH�ULSDULDQ
DUHDV�WKDW�FRXOG�SURYLGH�FRPSOHWH�PLFURFOL�
PDWH�IXQFWLRQ��GXH�WR�WKH�QR�KDUYHVW

VWDQGV��WKDQ�LV�IRXQG�LQ�WKH�VDPH�+8V�LQ
DOO�RWKHU�DOWHUQDWLYHV��&RQVHTXHQWO\��WKHVH
QR�FXW�DUHDV�ZRXOG�SURYLGH�WKH�ZLGWK�UHF�
RPPHQGHG�LQ�WKH�OLWHUDWXUH�WR�HQVXUH�WKDW
DOO�FRPSRQHQWV�RI�ULSDULDQ�PLFURFOLPDWH
IXQFWLRQ�ZRXOG�EH�SURWHFWHG�

$OWHUQDWLYH�����������DFUH�1R�KDUYHVW�3XE�
OLF�5HVHUYH�
$OWHUQDWLYH���50=V�IRU�&ODVV�,�DQG�,,
VWUHDPV�LQ�WKH�3$/&2�+&3�SODQQLQJ�DUHD
ZRXOG�IROORZ�WKH�VDPH�EXIIHU�UHTXLUHPHQWV
DQG�KDUYHVW�UHVWULFWLRQV�DV�$OWHUQDWLYH���
$V�D�UHVXOW��50=V�ZRXOG�QRW�EH�VXIILFLHQW�WR
PDLQWDLQ�ULSDULDQ�IXQFWLRQ�IRU�PLFURFOLPDWH
IXQFWLRQ�DW�RU�QHDU�FRQGLWLRQV�IRU�DOO�VWUHDP
FODVVHV�IRXQG�LQ�D�PDWXUH�VWDQG�

7KH�SURWHFWLRQ�RI�50=V�SURYLGHG�IURP�WKH
�������DFUH�5HVHUYH�ZRXOG�HQVXUH�IXOO�SUR�
WHFWLRQ�WR�(ON�5LYHU��/RZHU�<DJHU��0LGGOH
<DJHU��DQG�1RUWK�<DJHU�IRU�DOO�VWUHDPV�LQ
WKH�+8�ZLWKLQ�WKH�SODQQLQJ�DUHD���)RU�WKHVH
+8V��PRUH�SURWHFWLRQ�ZRXOG�EH�SURYLGHG�IRU
PLFURFOLPDWH�IXQFWLRQ�XQGHU�WKLV�DOWHUQD�
WLYH�WKDQ�LQ�DOO�RWKHUV�

������ $%������&RQGLWLRQV

8QGHU�WKH�+&3��HLWKHU�WKH�2ZO�&UHHN�RU
WKH�*UL]]O\�&UHHN�00&$�ZRXOG�EH�DYDLO�
DEOH�IRU�KDUYHVW���$%������FRQGLWLRQV�WKH
H[SHQGLWXUH�RI�VWDWH�IXQGV�IRU�DFTXLVLWLRQ�RI
WKH�+HDGZDWHUV�)RUHVW�DQG�RWKHU�ODQGV�RQ
WKH�LQFOXVLRQ�RI�VHYHUDO�SURYLVLRQV�LQ�WKH
ILQDO�+&3��WKH�,$��DQG�WKH�,73V�LQWHQGHG�WR
VWUHQJWKHQ�SURWHFWLRQV�IRU�FRYHUHG�VSHFLHV�
6KRXOG�3$/&2�LQFOXGH�WKRVH�SURYLVLRQV�LQ
WKH�ILQDO�+&3��VWDWH�PRQLHV�ZRXOG�EH�DS�
SURSULDWHG�WR�WKH�VWDWH�:LOGOLIH�&RQVHUYD�
WLRQ�%RDUG�WR�IXQG�WKH�VWDWHªV�VKDUH�RI�WKH
FRVW�RI�DFTXLULQJ�DSSUR[LPDWHO\�������DFUHV
RI�SULYDWH�IRUHVW�ODQGV��LQFOXGLQJ�WKH�+HDG�
ZDWHUV�)RUHVW���8QGHU�$%�������WKH�2ZO
&UHHN�00&$�ZRXOG�EH�SURWHFWHG�IURP�KDU�
YHVW�IRU�WKH�OLIH�RI�WKH�,73V��DQG�WKH�*UL]]O\
&UHHN�00&$�ZRXOG�EH�SURWHFWHG�IRU�ILYH
\HDUV�IURP�WKH�GDWH�RI�WKH�DGRSWLRQ�RI�WKH
ILQDO�+&3���$%������DOVR�DSSURSULDWHV�DGGL�
WLRQDO�IXQGLQJ�IRU�WKH�IXWXUH�RSSRUWXQLW\�WR



C:\PALCO_PDF\12121-7.DOC • 10/3/98 3.7-87

SXUFKDVH�2ZO�&UHHN���$Q\�IXQGV�UHPDLQLQJ
IURP�WKRVH�DSSURSULDWHG�IRU�WKH�SXUFKDVH�RI
WKH�2ZO�&UHHN�00&$�FRXOG�EH�XVHG�WR�SXU�
FKDVH�WUDFWV�RI�WKH�(ON�5LYHU�3URSHUW\�DQG
SUHYLRXVO\�XQORJJHG�'RXJODV�ILU�IRUHVW�ODQG
ZLWKLQ�WKH�0DWWROH�5LYHU�ZDWHUVKHG�

7KH�VWDWH�PDQDJLQJ�DJHQF\�DQG�PDQDJH�
PHQW�SUHVFULSWLRQV�DUH�XQNQRZQ��DQG�WKHVH
DFTXLVLWLRQV�DUH�VRPHZKDW�VSHFXODWLYH�
&RQVLGHULQJ�WKH�OHJLVODWLYH�LQWHQW�EHKLQG
$%�������LW�LV�DVVXPHG�WKDW�SXUFKDVHG
ODQGV�ZRXOG�EH�PDQDJHG�VLPLODUO\�WR�WKH
+HDGZDWHUV�5HVHUYH���7KHVH�DQWLFLSDWHG
DFTXLVLWLRQV�ZRXOG�SURWHFW�ROG�JURZWK�DQG
UHVLGXDO�UHGZRRG�VWDQGV�DQG�VRPH�'RXJODV�
ILU�VWDQGV�ZLWKLQ�WKHVH�WUDFWV�LQ�SHUSHWXLW\�

7KH�DFTXLVLWLRQ�DQG�PDQDJHPHQW�RI�DGGL�
WLRQDO�IRUHVW�ODQG�ZRXOG�SUHFOXGH�PDQDJH�
PHQW�DFWLYLWLHV�WKDW�FRXOG�DGYHUVHO\�LQIOX�
HQFH�ULSDULDQ�DUHDV�DQG�ZHWODQGV���%HFDXVH
RI�WKH�UHODWLYHO\�VPDOO�DUHDV�DIIHFWHG��KRZ�
HYHU��WKLV�GRHV�QRW�UHSUHVHQW�D�VXEVWDQWLDO
GLIIHUHQFH��+RZHYHU��SURSHUW\�ZLGH�50=
SUHVFULSWLRQV�ZRXOG�EH�D�PLQLPXP�����IRRW�
QR�KDUYHVW�LQQHU�EXIIHU�IRU�&ODVV�,�VWUHDPV
DQG�D�PLQLPXP����IRRW�QR�KDUYHVW�LQQHU
EXIIHU�IRU�&ODVV�,,�VWUHDPV��ZLWK�WKH�UH�
PDLQGHU�RI�ERWK�50=V�VHOHFWLYHO\�KDUYHVWHG
DV�GHVFULEHG�XQGHU�$OWHUQDWLYH���IRU�WKH
SURSRVHG�+&3��L�H���D�����IRRW�50=�IRU
&ODVV�,�VWUHDPV�DQG�D������WR�����IRRW�50=
IRU�&ODVV�,,�VWUHDPV����7KH�&ODVV�,�50=�SUH�
VFULSWLRQV�XQGHU�$%������ZRXOG�SURYLGH
HTXDO�RU�JUHDWHU�SURWHFWLRQ�FRPSDUHG�WR�WKH
SURSRVHG�+&3�IRU�VWUHDP�VKDGH��/:'�UH�
FUXLWPHQW��GHWULWXV�SURGXFWLRQ��EDQN�VWD�
ELOLW\��VHGLPHQW�ILOWUDWLRQ��DQG�PLFURFOL�
PDWH���)RU�PRUH�D�PRUH�VSHFLILF�GHVFULSWLRQ
RI�LQFUHDVHG�SURWHFWLRQ�SURYLGHG�WR�&ODVV�,
VWUHDPV��VHH�WKH�GLVFXVVLRQ�XQGHU�$OWHUQD�
WLYH����ZKLFK�XVHV�WKH�VDPH�50=�SUHVFULS�
WLRQV�RQ�&ODVV�,�VWUHDPV�IRU�DQDO\VLV�SXU�
SRVHV���DV�ZHOO�DV�6XPPDU\�7DEOH��������
7KH�SURSHUW\�ZLGH�&ODVV�,,�50=�SURYLGHV
HTXDO�SURWHFWLRQ�IRU�DOO�VWUHDPV�XQGHU�WKH
GHIDXOW�VWUDWHJ\�WKDW�DUH�ORFDWHG�LQ�WKH
+XPEROGW�%D\�:$$���7KLV�DOVR�LQFOXGHV�DOO

VWUHDPV�WKDW�DUH�RXWVLGH�WKH�+XPEROGW�%D\
:$$�LQ�'RXJODV�ILU�WLPEHU�W\SHV�DQG�LQ
UHGZRRG�WLPEHU�W\SHV�ZLWK�VORSHV�JUHDWHU
WKDQ����SHUFHQW�IRU�VWUHDP�VKDGH��/:'�UH�
FUXLWPHQW��GHWULWXV�SURGXFWLRQ��EDQN�VWD�
ELOLW\��VHGLPHQW�ILOWUDWLRQ��DQG�PLFURFOL�
PDWH���,W�DOVR�SURYLGHV�JUHDWHU�SURWHFWLRQ�IRU
DOO�VWUHDPV�XQGHU�WKH�GHIDXOW�VWUDWHJ\�RXW�
VLGH�WKH�+XPEROGW�%D\�:$$�WKDW�DUH�LQ
UHGZRRG�WLPEHU�W\SHV�ZLWK�VORSHV�OHVV�WKDQ
���SHUFHQW��DV�ZHOO�DV�IRU�DOO�&ODVV�,,
VWUHDPV�XQGHU�WKH�LQWHULP�VWUDWHJ\��VHH
GLVFXVVLRQ�DERYH�DQG�7DEOH��������IRU�PRUH
VSHFLILFV�RQ�WKH�OHYHO�RI�SURWHFWLRQ�SUR�
YLGHG��

������ &XPXODWLYH�(IIHFWV³:HWODQGV�DQG
5LSDULDQ�/DQGV

&XPXODWLYH�ZHWODQGV�DQG�ULSDULDQ�HIIHFWV
XQGHU�DOO�DOWHUQDWLYHV�ZHUH�HYDOXDWHG�DW�WKH
LQGLYLGXDO�ZDWHUVKHG�OHYHO�EHFDXVH�PRVW
HIIHFWV�ZRXOG�EH�FRQWDLQHG�ZLWKLQ�WKLV
ERXQGDU\�RU�DUHDV�GRZQVWUHDP���7KH�WZR
PDLQ�IDFWRUV�WKDW�ZHUH�FRQVLGHUHG�LQ�WKH
HYDOXDWLRQ�LQFOXGHG�

���� WKH�SHUFHQWDJH�RI�3$/&2�RZQHUVKLS�LQ
DQ�LQGLYLGXDO�ZDWHUVKHG��7DEOH�������

���� ODQG�XVHV��DQG�RZQHUVKLS��DXWKRUL]HG
E\�FRXQW\�SODQV��7DEOH��������

7KH�SURSRVHG�SUHVFULSWLRQV�IRU�50=V�ZRXOG
EH�LPSOHPHQWHG�DFURVV�WKH�3URMHFW�$UHD�
7KH�GHVLJQDWLRQ�RI�WKH�+HDGZDWHUV�5HVHUYH
ZRXOG�LQYROYH�FRPSOHWH�SURWHFWLRQ�RI�DOO�UL�
SDULDQ�DQG�ZHWODQG�IXQFWLRQV��6WUHDP�EXII�
HUV�RQ�3$/&2�PDQDJHG�ODQGV��XQGHU�DOO
DOWHUQDWLYHV�WR�YDU\LQJ�GHJUHHV��DUH�H[�
SHFWHG�WR�PLQLPL]H�GLUHFW�DQG�LQGLUHFW�HI�
IHFWV�FRPSDUHG�WR�FXUUHQW�PDQDJHPHQW�
&RQVHTXHQWO\��LPSOHPHQWDWLRQ�RI�DOO�DOWHU�
QDWLYH�ZLOO�UHGXFH�SRWHQWLDO�FXPXODWLYH�LP�
SDFWV�LQ�WKH�ZDWHUVKHGV�ZLWK�3$/&2�RZQ�
HUVKLS������PLQLPL]LQJ�VHGLPHQWDWLRQ�DVVR�
FLDWHG�ZLWK�FKDQQHO�EDQN�HURVLRQ�WR
VWUHDPV�DQG�ZHWODQGV������HQKDQFLQJ
VRXUFHV�RI�/:'�DQG�VKDGH�IRU�VWUHDPV�DQG
ZHWODQGV���DQG�����UHVWRULQJ�RU�UHWDLQLQJ
PDWXUH��FRPSRVLWLRQDOO\�DQG�VWUXFWXUDOO\
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GLYHUVH�VWUHDPVLGH�IRUHVWV�FDSDEOH�RI�SUR�
YLGLQJ�EDQN�VWDELOLW\��KDELWDW�FRPSRQHQWV�
DQG�VRPH�GHJUHH�RI�ZLQG�DQG�PLFURFOLPDWH
SURWHFWLRQ���7KHVH�DOWHUQDWLYHV�VKRXOG�UH�
GXFH�WKH�ZDWHUVKHG�ZLGH�FXPXODWLYH�HIIHFWV
E\�PLQLPL]LQJ�ULSDULDQ�DQG�DTXDWLF�GLVWXU�
EDQFHV�IURP�3$/&2�PDQDJHG�ODQGV�

,Q�JHQHUDO�WKH�SHUFHQWDJH�RI�3$/&2�RZQHU�
VKLS�LQ�DQ�LQGLYLGXDO�ZDWHUVKHG�ZDV�XVHG�WR
GHWHUPLQH�WKH�SRWHQWLDO�FXPXODWLYH�HIIHFW�RI
WKH�$OWHUQDWLYHV���7KH�VPDOOHU�WKH�DUHD
RZQHG�E\�3$/&2�LQ�D�ZDWHUVKHG��WKH
VPDOOHU�WKH�SRWHQWLDO�IRU�FXPXODWLYH�HIIHFWV�
)RU�H[DPSOH��WKH�3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW�ZRXOG�OLNHO\�KDYH�PLQLPDO�FXPXOD�
WLYH�HIIHFWV�RQ�WKH�0DG�5LYHU�ZDWHUVKHG
EHFDXVH�3$/&2�RZQV�RQO\�����SHUFHQW�RI
WKLV�ZDWHUVKHG���,Q�FRQWUDVW��3$/&2�RZQV
DERXW����SHUFHQW�RI�WKH�ODQG�LQ�WKH�<DJHU
ZDWHUVKHG��7DEOH����������7KHUHIRUH��WKH
3URSRVHG�$FWLRQ�3URSRVHG�3URMHFW�ZRXOG
DIIHFW�D�PDMRU�SRUWLRQ�RI�WKLV�ZDWHUVKHG�
7KH�SHUFHQWDJHV�RI�3$/&2�ODQG�RZQHUVKLS
LQ�HDFK�ZDWHUVKHG�DUH�VKRZQ�LQ�7DEOH�������
7KH�SHUFHQWDJHV�DUH�DOVR�LGHQWLILHG�E\�+8�
$OO�QRQ�3$/&2�RZQHUVKLS��H�J���RWKHU�WLP�
EHU�FRPSDQLHV��SXEOLF�ODQGV��ZDV�FRPELQHG
LQWR�RQH�YDOXH�SHU�ZDWHUVKHG�

/DQG�XVH�RQ�QRQ�3$/&2�ODQGV�LV�DOVR�LP�
SRUWDQW�LQ�HYDOXDWLQJ�WKH�FXPXODWLYH�HIIHFWV
RI�WKH�GLIIHUHQW�DOWHUQDWLYHV�ZLWKLQ�D�ZDWHU�
VKHG��)RU�H[DPSOH��SULYDWH�WLPEHU�ODQGV
ZRXOG�EH�PDQDJHG�XQGHU�)35V�DQG�QHZ
&')�FRKR�FRQVLGHUDWLRQV�JXLGHOLQHV��&')�
����E��DQG�IHGHUDO�1DWLRQDO�)RUHVW�6\VWHP
RU�%/0�ODQGV�ZRXOG�EH�PDQDJHG�XQGHU�WKH
$TXDWLF�&RQVHUYDWLRQ�6WUDWHJ\�RI�WKH
1RUWKZHVW�)RUHVW�3ODQ���2WKHU�ODQG�XVHV
VXFK�DV�DJULFXOWXUH��JUD]LQJ��DQG�UXUDO
FRPPXQLW\�ZRXOG�DOVR�KDYH�HIIHFWV�RQ�WKH
ZDWHUVKHGV���7KH�ODQG�XVH�GHVLJQDWLRQV�RI
WKH�ZDWHUVKHGV�RI�WKH�3URMHFW�$UHD�DUH�H[�
SODLQHG�LQ�VHFWLRQ���������DQG�WKH�SURSRUWLRQ
RI�ODQG�XVH�E\�ZDWHUVKHG�DUH�VKRZQ�LQ�7D�
EOH�������DQG�)LJXUH���������7KH�ILQDO�ODQ�
GXVH�EUHDNGRZQ�LQFOXGHV��WLPEHU�SURGXF�

WLRQ��DJULFXOWXUDO��JUD]LQJ��UXUDO�FRPPX�
QLW\��SXEOLF�ODQG�DQG�RSHQ�VSDFH�

3XEOLF�ODQGV�YDU\�ZLGHO\�LQ�WKHLU�XVH�RI�WKH
ODQG���6RPH�SXEOLF�ODQGV�LQ�WKH�DUHD�KDYH�D
UHVHUYH�VWDWXV��VXFK�DV�+XPEROGW�5HGZRRGV
6WDWH�3DUN�DQG�*UL]]O\�&UHHN�5HGZRRGV
6WDWH�3DUN�ODQGV�ZKLFK�DUH�PDQDJHG�IRU
UHFUHDWLRQDO�SXUSRVHV���(IIHFWV�RQ�ULSDULDQ
DQG�ZHWODQGV�V\VWHPV�UHVXOWLQJ�IURP�SDUN
PDQDJHPHQW�DUH�PLQLPDO���3DUN�ODQGV�DG�
MDFHQW�WR�3$/&2�+&3�ODQGV�KDYH�QR�WLPEHU
KDUYHVW�WKDW�ZRXOG�GLVWXUE�SK\VLFDO�RU�ELR�
ORJLFDO�IXQFWLRQV�DQG�SURFHVVHV�RI�WKH�UL�
SDULDQ�V\VWHP���1DWLRQDO�)RUHVW�6\VWHP�DQG
%/0�ODQGV�IDOO�XQGHU�WKH�SXEOLF�ODQGV�FDWH�
JRU\���0DQ\�RI�WKH�1DWLRQDO�)RUHVW�6\VWHP
DQG�%/0�ODQGV�KDYH�EHHQ�PDQDJHG�IRU
WLPEHU�H[WUDFWLRQ��UHVXOWLQJ�LQ�VLPLODU�W\SHV
RI�ULSDULDQ�UHVRXUFH�LPSDFWV�DV�REVHUYHG�RQ
3$/&2�PDQDJHG�ODQGV���5HFHQWO\��WKH�)RU�
HVW�6HUYLFH�DQG�%/0�KDYH�LQFUHDVHG�SURWHF�
WLRQ�RI�ULSDULDQ�DQG�ZHWODQGV�UHVRXUFHV
ZLWK�WKH�LPSOHPHQWDWLRQ�RI�ULSDULDQ�UH�
VHUYHV�XQGHU�WKH�1RUWKZHVW�)RUHVW�3ODQ
DGRSWHG�LQ�$SULO��������7KHUHIRUH��WKH�HI�
IHFWV�RI�WKH�SODQ�LQ�LPSURYLQJ�ULSDULDQ�DQG
ZHWODQG�KDELWDW�ZLOO�RFFXU�RYHU�WKH�QH[W�IHZ
GHFDGHV�DQG�LQWR�WKH�IXWXUH�

$JULFXOWXUDO�ODQGV�DQG�UDQJH�SUDFWLFHV
GHVLJQDWHG�DV�JUD]LQJ�ZLWKLQ�WKH�ZDWHU�
VKHGV�JHQHUDOO\�OLPLW�ULSDULDQ�DQG�ZHWODQG
IXQFWLRQV���7KH�FRQYHUVLRQ�RI�ULSDULDQ�DUHDV
IURP�IRUHVW�WR�VXEXUEDQ�GHYHORSPHQW��L�H�
UXUDO�FRPPXQLW\��OLPLWV�SUHVHUYDWLRQ�RI�UL�
SDULDQ�DUHDV�DV�ZHOO���7KH�PRVW�FRPPRQ
HIIHFWV�RI�KRXVLQJ�GHYHORSPHQW�LQ�D�ZDWHU�
VKHG�WKDW�HIIHFW�WKH�ULSDULDQ�DUHD�DUH�KDUG�
HQLQJ�RI�VWUHDP�EDQNV��VXFK�DV�OHYHH�FRQ�
VWUXFWLRQ�RU�EDQN�VWDELOL]DWLRQ�WKURXJK
ULSUDS��DQG�ORVV�RI�ULSDULDQ�YHJHWDWLRQ�GXH
WR�HQFURDFKPHQW�RQ�WKH�ULSDULDQ�]RQH�E\
EXLOGLQJV�DQG�LQIUDVWUXFWXUH���7KLV�GHVLJQD�
WLRQ�LQGLFDWHV�D�SRWHQWLDO�IRU�LQFUHDVLQJ�GH�
YHORSPHQW��DOWKRXJK�WKH�UDWH�RI�GHYHORS�
PHQW�LV�OLNHO\�WR�EH�VORZ�LQ�WKLV�UHJLRQ��VHH
6HFWLRQ��������$JULFXOWXUDO�RU�GHYHORSHG�UL�
SDULDQ�ODQGV�WKURXJKRXW�WKH�EDVLQ�PD\�EH
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PDLQWDLQHG�DW�D�OHVV�IXQFWLRQDO�VWDWH�RU�FRQ�
WLQXH�WR�GHJUDGH�RYHU�WLPH�DV�PRUH�EXLOGLQJ
RFFXUV���7KHUH�DUH�UHODWLYHO\�IHZ�DJULFXO�
WXUDO�DUHDV�ZLWKLQ�WKH�ZDWHUVKHGV�RI�WKH
3URMHFW�$UHD�H[FHSW�LQ�FHUWDLQ�+8V�LQ�WKH
0DWWROH�ZDWHUVKHG�

:HWODQGV�RQ�SULYDWH�ODQGV�ZLOO�EH�DIIHFWHG
SULPDULO\�E\�)35V�DQG��WR�D�OHVVHU�GHJUHH�
E\�VXEXUEDQ�GHYHORSPHQW�DQG�DJULFXOWXUH�
:HWODQG�UHJXODWLRQV�DW�WKH�IHGHUDO��VWDWH�
DQG�FRXQW\�OHYHOV�SURWHFW�DQG�PLWLJDWH
ZHWODQG�LPSDFWV�DVVRFLDWHG�ZLWK�ODQG�GH�
YHORSPHQW�DQG�PDQDJHPHQW���6LQFH�ZHW�
ODQGV�DUH�JHQHUDOO\�ORFDWHG�LQ�ORZ�DUHDV�RI
WKH�ODQGVFDSH��KRZHYHU��WKH\�DUH�VXVFHSWL�
EOH�WR�VHGLPHQW�LQIOX[�IURP�XSODQG�VRXUFHV�
7KHUHIRUH��ZHWODQGV�DVVRFLDWHG�ZLWK�GHYHO�
RSLQJ�RU�DJULFXOWXUDO�DUHDV�PD\�GHJUDGH
RYHU�WLPH��%HFDXVH�ZHWODQGV�ZLWKLQ�WKH
3URMHFW�$UHD�DUH�W\SLFDOO\�DVVRFLDWHG�ZLWK
ULSDULDQ�DUHDV��WKH�ULSDULDQ�FXPXODWLYH�HI�
IHFWV�GLVFXVVLRQ�DOVR�DSSOLHV�WR�ZHWODQGV�

3ULYDWH�FRPPHUFLDO�WLPEHUODQGV�RXWVLGH�RI
WKH�3URMHFW�$UHD��EXW�ZLWKLQ�WKH�VDPH�H[�
LVWLQJ�ZDWHUVKHGV�DQG�+8V��KDYH�EHHQ�LQ�
WHQVLYHO\�PDQDJHG�IRU�WLPEHU�SURGXFWLRQ�
5LSDULDQ�SURWHFWLRQ�KDV�YDULHG�IURP�QR
EXIIHU��EHIRUH�&DOLIRUQLD�)35V��WR�OLPLWHG
SURWHFWLRQ�XQGHU�FXUUHQW�UXOHV���:LWK�WKH
UHFHQW�OLVWLQJ�RI�FRKR�VDOPRQ�LQ�&DOLIRUQLD�
FXUUHQW�)35V�KDYH�EHHQ�PRGLILHG�WR�LQFOXGH
FRKR�FRQVLGHUDWLRQV���0RUH�UHVWULFWLYH
PHDVXUHV�KDYH�EHHQ�GHYHORSHG�WR�LQFRUSR�
UDWH�QHZ�FRKR�KDELWDW�JXLGHOLQHV�WR�PDLQ�
WDLQ�DQG�LPSURYH�KDELWDW���$V�D�UHVXOW��WKHVH
QHZ�JXLGHOLQHV�DUH�DQWLFLSDWHG�WR
VWUHQJWKHQ�ULSDULDQ�IXQFWLRQ�RQ�DOO�ZDWHU�
VKHGV�WKDW�DUH�NQRZQ�WR�KDYH�FRKR�VDOPRQ
SRSXODWLRQV�ZLWKLQ�WKHLU�ERXQGDULHV���7KHVH
QHZ�JXLGHOLQHV�ZLOO�EH�DSSOLHG�WR�DOO�WKH�ZD�
WHUVKHGV�WKDW�LQFOXGH�3$/&2�ODQGV���7KH
DSSUR[LPDWH�WRWDO�ODQG�DFUHDJH�RI�WKH�7+3V
LQ�+XPEROGW�FRXQW\�WKDW�DUH�HLWKHU�RQJRLQJ
RU�UHFHQWO\�FRPSOHWHG�LQFOXGH���������DFUHV
LQ�WKH�%HDU�0DWWROH�:$$����������DFUHV�LQ
WKH�(HO�5LYHU�:$$���������DFUHV�LQ�WKH
+XPEROGW�:$$���������DFUHV�LQ�WKH�9DQ

'X]HQ�:$$��DQG��������DFUHV�LQ�WKH�<DJHU
:$$��WKHVH�YDOXHV�LQFOXGH�3$/&2�RSHUD�
WLRQV����$GGLWLRQDOO\��RWKHU�+&3V�DUH�EHLQJ
GHYHORSHG�WKDW�VKRXOG�KDYH�VLPLODU�OHYHOV�RI
EHQHILFLDO�HIIHFWV�DV�WKH�+&3V�EHLQJ�GHYHO�
RSHG�IRU�3$/&2�ODQGV�

&XUUHQW�GHJUDGHG�DTXDWLF�DQG�ULSDULDQ
KDELWDW�WKURXJKRXW�PDQDJHG�ODQGV�RQ�WKH
ZDWHUVKHG�DQG�+8�VFDOH�VXJJHVWV�WKDW�SUL�
YDWH��VWDWH��DQG�IHGHUDO�HQWLWLHV�KDYH�QRW
SURYLGHG�DGHTXDWH�ULSDULDQ�SURWHFWLRQ�LQ
WKH�SDVW���$OO�WKH�DOWHUQDWLYHV�LQ�WKLV
(,6�(,5��WKH�1RUWKZHVW�)RUHVW�3ODQ��DQG
WKH�FRKR�FRQVLGHUDWLRQV�IRU�ULSDULDQ�IXQF�
WLRQV�ZLOO�FRQWULEXWH�PHDVXUDEO\�WRZDUG�D
ORQJ�WHUP�UHGXFWLRQ�LQ�FXPXODWLYH�LPSDFWV
WR�ULSDULDQ�]RQHV�DQG�DVVRFLDWHG�ZHWODQGV�
,Q�WKH�PLGWHUP��H�J���QH[W�VHYHUDO�GHFDGHV��
KRZHYHU��VWUHDP�V\VWHPV�WKURXJKRXW�WKH
ODQGVFDSH�ZLOO�FRQWLQXH�WR�H[KLELW�OLQJHULQJ
SUREOHPV�DVVRFLDWHG�ZLWK�SDVW�PDQDJHPHQW
SUDFWLFHV�

'HVSLWH�WKH�IDFW�WKDW�DOO�DOWHUQDWLYHV�LQ�WKLV
(,6�(,5�ZLOO�FRQWULEXWH�PRUH�WRZDUG�D
ORQJ�WHUP�UHGXFWLRQ�LQ�FXPXODWLYH�LPSDFWV
WR�ULSDULDQ�]RQHV�DQG�DVVRFLDWHG�ZHWODQGV�
HDFK�DOWHUQDWLYH�SURYLGHV�GLIIHULQJ�OHYHOV�RI
SURWHFWLRQ���$OWHUQDWLYH���ZRXOG�KDYH�VLPL�
ODU�SURWHFWLRQ�RI�ULSDULDQ�IXQFWLRQ�WKURXJK
50=�SUHVFULSWLRQV�DV�$OWHUQDWLYH���H[FHSW
WKDW��������DFUHV�RI�3$/&2�ODQGV�DQG
�������DFUHV�RI�ULSDULDQ�ODQGV�ZRXOG�EH�
FRPH�D�QR�KDUYHVW�5HVHUYH�LQ�WKH�+XPEROGW
:$$��������RI�ULSDULDQ�DFUHV���9DQ'X]HQ
:$$������RI�ULSDULDQ�DFUHV���<DJHU�:$$
��������RI�ULSDULDQ�DFUHV���DQG�(HO�:$$
�������RI�ULSDULDQ�DFUHV����$OWHUQDWLYH���UL�
SDULDQ�SUHVFULSWLRQV�DUH�PRUH�SURWHFWLYH
WKHQ�ERWK�$OWHUQDWLYHV���DQG���DQG�WKH�UL�
SDULDQ�DQG�ZHWODQGV�SURWHFWHG�LQ�DVVRFLD�
WLRQ�ZLWK�PDUEOH�PXUUHOHW�FRQVHUYDWLRQ�DU�
HDV�DQG�WKHLU�����IW�EXIIHUV�ZRXOG�SURYLGH
DGGLWLRQDO�SURWHFWLRQ�WR�ULSDULDQ�DQG�ZHW�
ODQGV��VLPLODU�WR�WKH�SURWHFWLRQ�IRXQG�LQ�WKH
5HVHUYHV��

*LYHQ�WKDW�3$/&2�ODQGV�XQGHU�DOO�DOWHUQD�
WLYHV�ZRXOG�PRUH�VXFFHVVIXOO\�PLQLPL]H�GL�
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UHFW�DQG�LQGLUHFW�HIIHFWV�RQ�3$/&2�PDQ�
DJHG�ODQGV��WKHVH�DOWHUQDWLYHV�ZRXOG�FRQ�
WULEXWH�VXEVWDQWLDOO\�WRZDUG�UHGXFLQJ�ODQG�
VFDSH�ZLGH�FXPXODWLYH�HIIHFWV�LQ�WKH�PLG�WR
ORQJ�WHUP��7KLV�FRQWULEXWLRQ�ZRXOG�RFFXU
SDUWLFXODUO\�LQ�ZDWHUVKHGV�ZKHUH�3$/&2
KDV�JUHDWHU�RZQHUVKLS�DQG�WKXV�D�JUHDWHU
HIIHFW�RQ�WKH�ODQGVFDSH���*UHDWHU�SURWHFWLRQ
RI�ULSDULDQ�IXQFWLRQV�DQG�SURFHVVHV�RQ
3$/&2�PDQDJHG�ODQGV�ZRXOG�HQKDQFH�WKH
SRVLWLYH�HIIHFWV�RI�ULSDULDQ�FRQVHUYDWLRQ�RQ
DGMDFHQW�SXEOLF�SDUN�ODQGV��$GGLWLRQDOO\��LW
ZLOO�RIIVHW��WR�VRPH�GHJUHH��WKH�RQJRLQJ�LP�
SDFWV�RQ�SULYDWH�ODQGV�E\�SURYLGLQJ�KHDOWK\
KDELWDW�DQG�UHIXJLD�

�������� :DWHUVKHGV

0DG�5LYHU
7KH�SURSRUWLRQ�RI�3$/&2�ODQG�ZLWKLQ�WKH
HQWLUH�0DG�5LYHU�ZDWHUVKHG�LV�OHVV�WKDQ��
SHUFHQW���7KHUHIRUH��LW�LV�XQOLNHO\�WKDW�DQ\
RI�WKH�DOWHUQDWLYHV�ZRXOG�KDYH�D�QRWLFHDEOH
FXPXODWLYH�HIIHFW�GHVSLWH�WKH�EHQHILFLDO�HI�
IHFWV�IURP�LPSOHPHQWDWLRQ�RI�WKH�SURSRVHG
+&3�

)UHVKZDWHU�&UHHN
3$/&2�RZQV�DSSUR[LPDWHO\����SHUFHQW�RI
WKLV�ZDWHUVKHG���7KH�ODUJH�SURSRUWLRQ�RI�WKLV
ZDWHUVKHG�RZQHG�E\�3$/&2�VXJJHVWV�WKDW
WKH�GHVLJQDWHG�ULSDULDQ�PDQDJHPHQW�XQGHU
DOO�IRXU�DOWHUQDWLYHV�FRXOG�KDYH�D�VXEVWDQ�
WLDO�SRVLWLYH�FXPXODWLYH�HIIHFW�RQ�ULSDULDQ
IXQFWLRQ�DQG�LWV�FRQWULEXWLRQ�WR�D�SURSHUO\
IXQFWLRQLQJ�DTXDWLF�V\VWHP��7KH�UHPDLQGHU
RI�WKH�ZDWHUVKHG�LV�GHVLJQDWHG�DV�5XUDO
&RPPXQLW\��7KLV�GHVLJQDWLRQ�LQGLFDWHV�LQ�
FUHDVLQJ�XUEDQL]DWLRQ�LQ�WKLV�ZDWHUVKHG�
DOWKRXJK�WKH�UDWH�RI�GHYHORSPHQW�LV�OLNHO\�WR
EH�VORZ��VHH�6HFWLRQ����������:LWK�XUEDQL]D�
WLRQ��ULSDULDQ�KDELWDW�JHQHUDOO\�EHFRPHV
GHJUDGHG��+RUQHU��HW�DO�����������,Q�DGGLWLRQ�
VWUHDPEDQNV�DUH�W\SLFDOO\�UHLQIRUFHG�RU
GLNHG�WR�SURWHFW�SURSHUW\��ZKLFK�IXUWKHU
UHGXFHV�DTXDWLF�KDELWDW���7KH�ODUJH�SURSRU�
WLRQ�RI�WKH�ODQG�WR�EH�PDQDJHG�DV�5XUDO
&RPPXQLW\�FRXOG�RIIVHW�WKH�SRVLWLYH�WUHQG

WKDW�ZRXOG�EH�GHYHORSHG�XQGHU�3$/&2ªV
PDQDJHPHQW�

(ON�5LYHU
$SSUR[LPDWHO\�WZR�WKLUGV�RI�WKH�(ON�5LYHU
ZDWHUVKHG�LV�RZQHG�E\�3$/&2���$QRWKHU���
SHUFHQW�LV�GHVLJQDWHG�IRU�WLPEHU�SURGXFWLRQ
E\�+XPEROGW�&RXQW\���7KH�UHPDLQGHU�RI�WKH
ZDWHUVKHG�LV�LQ�FRPPXQLW\�SODQQLQJ�DUHD�
8QGHU�WKH�SURSRVHG�+&3��WKH�+HDGZDWHUV
5HVHUYH�ZRXOG�SURWHFW�DSSUR[LPDWHO\���
SHUFHQW�RI�WKH�WRWDO�VWUHDP�PLOHV�LQ�WKH�ZD�
WHUVKHG���7KH�SUHVFULSWLRQV�LQ�WKH�SURSRVHG
+&3�FRPELQHG�ZLWK�)35V�ZLWK�FRKR�FRQVLG�
HUDWLRQV�IRU�WKH�WLPEHU�ODQGV�VKRXOG�UHVXOW
LQ�LPSURYHPHQWV�LQ�ULSDULDQ�IXQFWLRQ���7KH
UHPDLQGHU�RI�WKH�ZDWHUVKHG�LV�GHVLJQDWHG
DV�5XUDO�&RPPXQLW\���7KH�SRWHQWLDO�IRU�IX�
WXUH�ULSDULDQ�KDELWDW�GHJUDGDWLRQ�LQ�WKRVH
DUHDV�LV�PRGHUDWH�GHSHQGLQJ�RQ�WKH�UDWH�RI
GHYHORSPHQW�DQG�WKH�W\SHV�RI�ODQG�XVH�UH�
VWULFWLRQV�LQ�ULSDULDQ�DUHDV���,Q�WKH�ORQJ�
WHUP��VLPLODU�WR�)UHVKZDWHU�&UHHN�WKH�ORQJ�
WHUP�HIIHFWV�IURP�5XUDO�&RPPXQLW\�FRXOG
RIIVHW�LPSURYHPHQWV�RQ�3$/&2�ODQGV�LQ�WKH
XSSHU�ZDWHUVKHG�WKDW�ZRXOG�UHVXOW�IURP�WKH
LPSOHPHQWDWLRQ�RI�WKH�+&3�

6DOPRQ�&UHHN
3$/&2�RZQHUVKLS�LV�OLPLWHG�WR�����SHUFHQW
RI�WKH�6DOPRQ�&UHHN�ZDWHUVKHG���,W�LV�WKHUH�
IRUH�XQOLNHO\�WKDW�WKH�SURSRVHG�+&3�ZRXOG
KDYH�D�QRWLFHDEOH�FXPXODWLYH�HIIHFW�RQ�UL�
SDULDQ�IXQFWLRQ�DQG�LWV�FRQWULEXWLRQ�WR�D
SURSHUO\�IXQFWLRQLQJ�DTXDWLF�V\VWHP���1R�
WLFHDEO\��LQ�ORFDOL]HG�DUHDV�WKH�SURSRVHG
+&3�ZRXOG�UHSUHVHQW�DQ�LPSURYHPHQW�LQ
ULSDULDQ�IXQFWLRQ�

(HO�5LYHU
7KH�DUHD�RI�WKH�(HO�5LYHU�ZDWHUVKHG�LV�DO�
PRVW���PLOOLRQ�DFUHV���3XEOLF�ODQGV�DFFRXQW
IRU�DSSUR[LPDWHO\����SHUFHQW�RI�WKH�DUHD�
ZKLFK�LV�WKH�KLJKHVW�ODQG�XVH�GHVLJQDWLRQ�LQ
WKLV�ZDWHUVKHG���3$/&2ªV�RZQHUVKLS�DF�
FRXQWV�IRU�DERXW���SHUFHQW�RI�WKH�ZDWHUVKHG�
RU�����SHUFHQW�LI�WKH�9DQ�'X]HQ�5LYHU�DQG
<DJHU�&UHHN�ZDWHUVKHGV�DUH�QRW�LQFOXGHG
�7DEOH����������7KHUHIRUH��LW�LV�XQOLNHO\�WKDW
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WKH�+&3�ZRXOG�KDYH�VXEVWDQWLDO�FXPXOD�
WLYH�HIIHFWV�RQ�WKH�HQWLUH�ZDWHUVKHG���+RZ�
HYHU��WKH�SURSRVHG�+&3�ZRXOG�FRPSOHPHQW
WKH�ODQG�PDQDJHPHQW�VWUDWHJLHV�RQ�SXEOLF
ODQGV���7RJHWKHU��3$/&2ªV�+&3�DQG�3XEOLF
ODQGV�VKRXOG�LPSURYH�ULSDULDQ�IXQFWLRQ�DQG
LWV�FRQWULEXWLRQ�WR�D�SURSHUO\�IXQFWLRQLQJ
DTXDWLF�V\VWHP�

7KH�9DQ�'X]HQ�5LYHU�DQG�LWV�WULEXWDU\
<DJHU�&UHHN�DUH�FRQVLGHUHG�VHSDUDWHO\�EH�
FDXVH�WKH�%DQ�'X]HQ�5LYHU�MRLQV�WKH�(HO
5LYHU�RQO\����PLOHV�IURP�LWV�PRXWK���7KH
9DQ�'X]HQ�5LYHU��WKHUHIRUH��FDQ�RQO\�DIIHFW
WKH�ORZHUPRVW�SDUWV�RI�WKH�(HO�5LYHU�

9DQ�'X]HQ�5LYHU
3$/&2�RZQV�DSSUR[LPDWHO\����SHUFHQW�RI
WKLV�ZDWHUVKHG���7KH�ODQG�XVH�GHVLJQDWLRQV
DUH����SHUFHQW�7LPEHU�3URGXFWLRQ�DQG
DERXW����SHUFHQW�JUD]LQJ���$ERXW����SHUFHQW
RI�WKH�ZDWHUVKHG�LV�HLWKHU�FXUUHQWO\�GHYHO�
RSHG�RU�LV�SODQQHG�IRU�GHYHORSPHQW�

7KH�SURSRVHG�+&3�ZRXOG�FRQWULEXWH�WR�WKH
RYHUDOO�ULSDULDQ�IXQFWLRQ�ZLWK�LQ�WKH�9DQ
'X]HQ�ZDWHUVKHG���7KH�QRQ�3$/&2�WLP�
EHUODQGV�LQ�WKLV�ZDWHUVKHG�ZRXOG�EH�PDQ�
DJHG�XQGHU�)35V�ZLWK�FRKR�FRQVLGHUDWLRQV�
RU�DFFRUGLQJ�WR�RWKHU�+&3V�QRZ�EHLQJ�GH�
YHORSHG���7KHUHIRUH��WKH�QHJDWLYH�HIIHFWV�RI
WLPEHU�KDUYHVW�DFWLYLWLHV�RQ�ULSDULDQ�IXQF�
WLRQ�VKRXOG�GLPLQLVK�UHODWLYH�WR�SDVW�FRQGL�
WLRQV��DQG�UHGXFH�PDQDJHPHQW�UHODWHG�HI�
IHFWV�WR�ULSDULDQ�IXQFWLRQ�LQ�WKH�ORQJ�WHUP
DQG�WKHUHIRUH�FRQWULEXWH�WR�WKH�LPSURYH�
PHQW�RI�D�SURSHUO\�IXQFWLRQLQJ�DTXDWLF�V\V�
WHP�

<$*(5�&5((.�/$:5(1&(�&5((.

7KH�IRXU�+8V�ZLWKLQ�WKH�<DJHU
&UHHN�/DZUHQFH�&UHHN�ZDWHUVKHG
�/DZUHQFH�&UHHN��/RZHU�<DJHU��1RUWK
<DJHU��DQG�0LGGOH�<DJHU��DUH�FRQVLGHUHG
WRJHWKHU���3$/&2�RZQV�DSSUR[LPDWHO\���
SHUFHQW�RI�WKLV�WRWDO�ZDWHUVKHG��7DEOH�����
���

/DQG�XVH�LV����SHUFHQW�WLPEHU�SURGXFWLRQ
DQG����SHUFHQW�JUD]LQJ��7DEOH�����������1RQ�

3$/&2�RZQHUVKLS�XQGHU�WLPEHU�SURGXFWLRQ
RFFXSLHV�DERXW����SHUFHQW�RI�WKH�ZDWHUVKHG
�)LJXUH����������1RQ�3$/&2�WLPEHU�SURGXF�
WLRQ�DUHDV�DUH�H[SHFWHG�WR�LQFOXGH�VDOPRQ
KDELWDW�SURWHFWLRQ�PHDVXUHV�IURP�HLWKHU
)35V�ZLWK�FRKR�FRQVLGHUDWLRQV�RU�RWKHU
+&3V�DW�VRPH�WLPH�LQ�WKH�IXWXUH��7KHVH
PHDVXUHV�VKRXOG�LPSURYH�ULSDULDQ�DQG�DV�
VRFLDWHG�ZHWODQGV�FRQGLWLRQV�DQG�IXQFWLRQ�
:LWK�DSSUR[LPDWHO\�KDOI�RI�WKH�ZDWHUVKHG
XVHG�IRU�JUD]LQJ��WKH�PDLQWHQDQFH�RU�LP�
SURYHPHQW�RI�ULSDULDQ�IXQFWLRQ�LV�H[SHFWHG
WR�EH�VRPHZKDW�OHVV�WKDQ�WKRVH�ZDWHUVKHGV
WKDW�DUH�PRVWO\�GHVLJQDWHG�IRU�WLPEHU�SUR�
GXFWLRQ�

%HDU�5LYHU
3$/&2�RZQV�DSSUR[LPDWHO\����SHUFHQW�RI
WKLV�ZDWHUVKHG��PRVWO\�LQ�WKH�XSSHU
UHDFKHV���2YHUDOO��ODQG�XVH�LQ�WKH�ZDWHUVKHG
LV�DERXW�HYHQO\�GLYLGHG�EHWZHHQ�JUD]LQJ
DQG�WLPEHU�SURGXFWLRQ��5LGJH�WRSV�LQ�WKH
DUHD�DUH�UHODWLYHO\�RSHQ�DQG�JUDVV\�DQG
PRVW�JUD]LQJ�RFFXUV�WKHUH����$Q\�FRQFHQ�
WUDWHG�JUD]LQJ�LQ�ULSDULDQ�DUHDV�ZRXOG�EH
H[SHFWHG�WR�UHGXFH�ULSDULDQ�IXQFWLRQ�DQG
FRQWULEXWH�WR�ORFDOL]HG�DTXDWLF�GHJUDGDWLRQ�
+RZHYHU��WKH�3$/&2�ODQGV�VKRXOG�RIIVHW
VRPH�RI�WKHVH�ORFDOL]HG�HIIHFWV��1RQ�3$/&2
WLPEHU�SURGXFLQJ�ODQGV�����SHUFHQW�RI�WKH
ZDWHUVKHG��ZRXOG�EH�PDQDJHG�XQGHU�)35V
ZLWK�FRKR�FRQVLGHUDWLRQV�XQOHVV�+&3V�DUH
GHYHORSHG��1RWDEO\��WKH�SURSRVHG�+&3
ZRXOG�FRQWULEXWH�WR�WKH�LPSURYHPHQW�RI�UL�
SDULDQ�IXQFWLRQ�WKURXJKRXW�WKH�ZDWHUVKHG�
DQG�WKHUHIRUH�LQ�WKH�LPSURYHPHQW�RI
DTXDWLF�KDELWDW�FRPSDUHG�WR�FXUUHQW�FRQGL�
WLRQV���&RQVHTXHQWO\��SRWHQWLDO�HIIHFWV
VKRXOG�EH�SRVLWLYH�UHODWLYH�WR�H[LVWLQJ�FRQGL�
WLRQV�

0DWWROH�5LYHU
3$/&2�RZQV�DSSUR[LPDWHO\�QLQH�SHUFHQW�RI
WKLV�ZDWHUVKHG���$�WRWDO�RI����SHUFHQW�RI�WKH
ZDWHUVKHG�LV�GHVLJQDWHG�IRU�WLPEHU�SURGXF�
WLRQ����*UD]LQJ�DFFRXQWV�IRU�DQ�DGGLWLRQDO���
SHUFHQW�RI�ODQG�XVH����7KHUH�LV�RQO\�D�VPDOO
SURSRUWLRQ�GHVLJQDWHG�DV�5XUDO�&RPPXQLW\�
$SSUR[LPDWHO\����SHUFHQW�RI�WKH�ZDWHUVKHG
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LV�RQ�SXEOLF�ODQGV��PRVW�RI�ZKLFK�DUH�IHG�
HUDO���7KH�SXEOLF�ODQGV�ZRXOG�EH�PDQDJHG
XQGHU�WKH�$TXDWLF�&RQVHUYDWLRQ�6WUDWHJ\�RI
WKH�1RUWKZHVW�)RUHVW�3ODQ��7KH�PHDVXUHV
FRQWDLQHG�ZLWKLQ�WKH�$TXDWLF�&RQVHUYDWLRQ
6WUDWHJ\��DORQJ�ZLWK�WKRVH�LQ�WKH�SURSRVHG
+&3�DQG�)35V�ZLWK�FRKR�FRQVLGHUDWLRQV�
ZRXOG�FRPELQH�WR�FDXVH�D�JUDGXDO�LP�
SURYHPHQW�LQ�ULSDULDQ�IXQFWLRQ�DQG�DVVRFL�
DWHG�ZHWODQG�IXQFWLRQ�ZKLFK�ZRXOG�DVVLVW�LQ
WKH�LPSURYHPHQW�RI�WKH�DTXDWLF�V\VWHP�


